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SUMMARY

This report is an extension to NACA Technical Note 4063 and pre-
sents equations, tables, and figures at Mach numbers from 40 toc 100 for
use in the analyses of perfect-gas flows with a ratio of specific heats
of 5/3. The tables present the values of useful dimensionless ratios
for continuocus one-dimensional flow and for normal-shock waves as func-
tions of Mach number in increments of 0.10. Curves are shown for the
Reynolds number per inch and the mass-flow rates as functions of Mach
number and stagnation temperature, and for the helium viscosity as a
function of temperature. Assumed stagnation temperatures are from
1,000° R to 14,0000 R.

INTRODUCTION

Helium tunnels are now firmly established as an important research
tool for the study of hypersonic-fluid-dynamic effects. (See, for
example, refs. 1 to 12.) Moreover, continuing efforts are being made
to extend the Mach number range of this type of facility to support
research associated with return from lunar and planetary missions. An
example of recent efforts in this direction is contained in reference 13,
where tests in a Hotshot-type wind tunnel using helium as a test medium
have been made at a Mach number of 65.

Reference 14 has recently been published and lends support for the
analyses of helium flow at very high Mach numbers. However, reference 1k
shows curves for only certain flow properties in the flow field and on
the surface of cones and wedges. The purpose of the present report is
to extend the tables and figures of NACA TN 4063 (ref. 15) from a Mach
number of 40 up to 100 in order to provide a useful reference work for
the perfect-gas flow properties of helium and to supplement existing
work such as reference 1l4. The imperfect-gas effects which may occur
in helium flow under certain test conditions are not accounted for.
Examples of imperfect-gas effects are discussed in references 12 and 16.



SYMBOLS

cross-sectional area of stream tube or channel, sq fi

speed of sound, ft/sec

specific heat at constant pressure, ft2/sec-CR

specific heat at constant volume, ftz/secz-oR

characteristic reference length, ft unless otherwise indicated
Mach number, V/a

mass flow, pAV, slugs/sec

Reynolds number, pV1/q

pressure, lb/sq ft absolute unless otherwise indicated
dynamic pressure, g pM2, lb/sq ft absolute

gas constant, ft2/sec2-°R
absolute temperature, °OR
speed of flow, ft/sec

maxi7um speed obtainable by expanding to zero absolute pressure,
ft/sec

ratio of specific heats, cp/cv
absolute viscosity, slugs/ft-sec
Mach angle, sin-1 %, deg

Prandtl-Meyer angle (angle through which a supersonic stream
is turned to expand from M =1 to M> 1), deg

mass density, slugs/cu ft
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Subscripts and superscripts:

t total conditions (that is, conditions that would exist if the
gas were brought to rest isentropically)

1 condition just upstream of shock wave

2 condition Jjust downstream of shock wave

o0 free-stream condition

* critical conditions (that is, conditions where local speed is

equal to local speed of sound)
FUNDAMENTAL FLOW EQUATIONS

The fundamental flow equations are applicable for all perfect gases
and have been given in many publications (notably, ref. 17). 1In refer-
ence 15 (NACA TN 4063) these flow equations were presented again for
completeness, and the specific constants to use in the equations were
given for 7y = 5/5. Inasmuch as the present report is an extension to
NACA TN 4063, the flow equations are not repeated in this report.

The values of the parameters calculated from the fundamental flow
equations are given in table I for the Mach number range of 40 to 100
in Mach number increments of 0.10.

VISCOSITY RELATIONSHIP

The equation for the determination of the viscosity of helium was
obtained from reference 18. This equation, converted to units of slugs
per foot-second, is plotted in figure 1 for a range of temperatures
from 1,000° R to 14,000° R. The converted form is as follows:

n = 7.173(7)0-647 x 10-9 (1)

Equation (1) is an empirical expression which represents the viscosity

of helium to better than 1 percent in the temperature range from about
7.2° R up to about 2,000° R. TIts applicability at higher temperatures

is not known because of the absence of experimental viscosity measure-
ments. Nevertheless, equation (1) has been used herein to calculate vis-
cosities (and, subsequently, Reynolds numbers) at the high temperatures



considered in this report. The viscosity results (fig. 1) and the
Reynolds number computations (fig. 2) should, therefore, be used with
caution pending viscosity measurements at higher temperatures.

REYNOLDS NUMEER

The Reynolds number is defined as follows:

The parameter can be put into the form

Ne _ 1.9%38M, x 107 x Py (2)
i 5 1.353
o)

through use of the helium-viscosity equation (eq. (1)) and other
fundamental relationships. In equation (2), Pty 1is in pounds per

square inch absolute, the characteristic length 1 is in inches, and

Ty 1s in degrees Rankine. The graph of equation (2) for the Mach number

range of 40 to 100 is presented for various stagnation temperatures in
figure 2. The curves shown in figure 2 are based on the value of pg

of unity to facilitate their use.
MASS-FLOW RATE

The mass-flow rates per unit test-section area are presented in
figure 3 as a function of the Mach number and stagnation temperature.
The equation used to calculate the values of the mass-flow rates was
derived from the continuity equation by using the ideal-gas law, the
speed of sound relationship, and the perfect-gas expressions for the
isentropic-flow ratios p/pt and a/at. Substitution of the values

of 7y =5/3, R =12,438 ft2/sec2-CR, and p; = 1 1b/sq in. absolute in

the derived equation yielded the following form for the mass-flow rela-
tionship in helium:

MmO
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%:pv=1.667¥-°';1+M_°°_ (3)

Ty

As a matter of interest, the hypersonic approximation for m/A is

w—é—?—_— (%)
Moy Ty

Equation (4), obtained from equation (3) by omitting the numeral one
from the parenthetical term, gives mass-flow-rate values within one-
half of 1 percent of those calculated by using equation (3) for the
range of temperatures and Mach numbers considered herein.

> H

CONCLUDING REMARKS

This report is an extension to NACA Technical Note LO63 and pre-
sents equations, tables, and figures at Mach numbers from 4O to 100 for
use in the analyses of perfect-gas flows with a ratio of specific heats
of 5/5. The tables present the values of useful dimensionless ratios
for continuous one-dimensional flow and for normal-shock waves as func-
tions of Mach number in increments of 0.10. Curves are shown for the
Reynolds number per inch and the mass-flow rates as functions of Mach
number and stagnation temperature, and for the helium viscosity as a
function of temperature. Assumed stagnation temperatures for calcula-
tive purposes are from 1,000° R to 14,000° R.

Langley Research Center,
National Aeronautics and Space Administration,
Langley Air Force Base, Va., February 12, 1962.
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TABLE 1.-

VALUES FOR RATIOS OF

M p/pt /oy T/T¢ a/ay /m AT /A v/vg V/a*
40.00 | 0.15156-06 | 0.80D94E-O0k | 0. 187T1E-02 | C.U326E-01 | D.20206-03 | 0.2491E-03 | 0,999 [ 1.99813
4010 | 0. 1496E-06 | 0.8D36E-0k | D.18626-02 | 0.43156-01 | 0.2005E~03 | 0.26726-03 | 0.9991 | 1.99B1k
¥0.20 | D.14?BE-N6 | N.T976E-04 | 0.18536-02 | 0.43056-01 | 0. 1990E-03 | 0.245kE-03 | 0.9991 | 1.99315
W0.30 | D.VWADE-0A | 0.7917E-4 | 0. 1BULE-02 | 0.L29LE-0Y | D, 1976E~03 | 0.2U36E-03 | 0.9991 | 1.99816
W0.40 | 0.1w426-06 | 0.7857€-04 | 0. 1835602 | 0.4283£-01 | 0.19616-03 | 0.241BE-03 | 0.9991 | 1.99816
40,50 | 0.182E-06 | 0.TBOVE-O4 | 0. 1B26E-02 | 0.4273E-01 | D.194TE~03 | 0.2400€-03 | 0.9991 | 1,99817
40.60 | D.140TE-06 | 0.77TU3E-04 | 0.181TE-02 | 0.W262E-01 | 0.1932€-03 | 0.23826-03 | 0.9991 | 1,99818
40.70 | 0.1390€-06 | 0.7686€-04 | 0.1908E-02 | 0.82526-01 | 0.1918E-03 | 0.23656-03 | D.9991 | 1.99819
W0.80 | 0.13736-06 | 0.7T6306-0k | 0.1799€-02 | 0.42%1€-01 | 0.190u€-03 | 0.23476-03 | 0.9991 ] 1.99520
40.90 | 0.13S8E-06 | 0.757uE-04 | 0.1799€-02 | 0.4231€-01 | 0.1B90E-03 | 0.23306-03 | 0.9991 | 1.90821
¥1.00 | 0.1340E-06 | 0.7519E-04 | 0.1781€-02 | 0.4221€-01 | 0. 1B74E~03 | 0.23136-03 | 0.9991 ] 1.99822
61,10 | 0.13236-06 | 0.7U64E-04 | 0. 1TT3E-02 | 8.4210E~01 | D.1863E-03 | 0.2296£-03 | 0.9991 | 1.99823
61,20 | 0.1307E-06 | 0. 7410€-04 | 0.1764E-02 | 3.4200E-01 | 0.1849€-03 | 0.22806-03 | 0.9991 | 1.99A23
W1.30 | 0.12926-06 | 0.73STE-0k | 0.1756E-02 | 3.4190€-01 | 0.1838€-03 | 0.2263E-03 | 0.9991 ] 1.99824
G1.40 | 0.1276E-06 | 0.730LE-04 | 0. 174TE-02 | 0.41B0E-01 | 0.18236-03 | 0.224TE-03 | 0.9991 | 1.99825
41.50 | 0.12616-06 | 6.72516-04 | 6. 1739E-02 | D.4170€-01 | 0.1810E-03 | 0.2231£-03 | 0.9991 | 1.99828
41.60 | 9. 1246E-06 | 0.7199E-04 | 0.1731E-02 | 0.4 1606-01 | 0.179TE-03 | 0.22V56-03 | 0.9991 | 1.99827
Wl.70 | 0.1231E-06 | 0.P16TE-Ck | 0.1722E-02 | 0.w150E-01| 0.1784E-03 | 0.2¥99e-03 | 0.9991 [ 1.99828
41.80 | 0.1216-05 | 0.7096E-0k | 0. 1714E-02 | 0.4 14O0E-01 | 0. ITTIE-03 | 0.2183E-03 | 0.9991 | 1.99829
41.90 | 0.12026-06 | 0.7048E-0b | 0.1706E-02 | 0.4 130E-01| 0. 1758E-03 | 0.216BE-03 | 0.9991 | 1.99329
42.00 | 0.11886-06 ] 0.6996E-04 | 0.16986-02 | 0.4120E-01 | 0.17v6e-03 | 0.21526-03 | 0.9992 | 1.99830
%210 | D.V1THE-06 | D.89WSE-0k | O.1690E-02 | D.4V11E-0V [ 0.1734£-03 | 0.21376-03 | 0.9992 | 1.9943
42,20 | 0.1160E-06 | 0.6897E-04 | 0.15682E-02 | 0.4101E-01 | 0.1721E-03 | 0.2122E-03 | 9.9992 | 1.990832
42.30 | 0.1146E-06 | 0.68UBE~0U | 0.1674E-02 | 0.4091E-0) | 0. 1709€-03 [ 0.2107e-03 | 0.9992 | 1.99833
¥2.40 | 0.1133E-26 | 0.6800E-0% | D.1566E-02 | D.40B2E-01 | 0,1697E-03 | 0.20926-03 | 0.9992| 1.99833
42.50 | 0.1120€-06 | 0.6752E-04 | 0.1658€-02 | 0.4OT2E-01 | D.16BSE-03 | 0.20T7F-03 | 0.9992( 1.9983%
42.60 | 0.11076-06 | 0.6705E-0% | 0.1650€-02 | D.4062E-01 | D.1673E-03 | 0.2083£-03 | 0.9992 | 1.9983%
42.70 | 0.109%E-06 | 0.6658E-04 | 0.1643€-02 | D.WOS3E-01 | D.1682E-03 | 0.204BE-03 | 0.9992{ 1.99836
42.80 | 0.1081E-06] 0.6611€-0 | 0.15635€-02 | 0.4OLUE~01 | 0.1850€-03 | 0.203%E-03 | 0.9992| 1.99836
42.90 | 0.1068E-06 | 0.6585E-0 | 0.1627€-02 | D.4O3RE~01 | 0. 1839E-03 | 0.2020E-03 | 0.9992| 1.99837
¥3.00 | 0.1056E-06| 0.65206-04 | 0.16206-02 | 0-4025€-01| 0.18276-03 | 0.2006E-03 | 0.9992| 1.99838
63,70 | D.1060E-06| 0.6UTHE-O8 | 0.1812E-02 | D-WOISE-01 | D.1618E-03 | 0.T992E-03 | 0.9992| 1.99839
43.20 | 0.10326-06] 0.64306-0u | 0.16056-02 | 0.400SE-01 | 0.16056-03 | 0.19T8E-03 | 0.9992 [ 1.9983¢
¥3.30 | 0.1220€-06 | 0.6385€-04 | 0.1598E-02 | 0.3997€-01| 0.1594E-03 | 0.1965E-03 | 0.9992| 1.99840
43.%0 | 0.1008E-06| 0.6341E-04 [ 0.1590€-02 | 0.3988E-01] 0.1583E-03 | 0.19S1E-03 | 0.9992( 1.998u1
43.50 | 0.99696-07| 0.6298£-04 | 0.1583E-02 | 0.3979€-01] D.15726-03 | 0.1938E-03 | 0.9992| 1.99842
43.80 | 0.98556-07 | 0.6255E-04 | 0.1578E-02 | 0.3989E-01] D.1561€~03 | 0.1924E-03 | 0.9992 | 1.99842
43.70| 0.97%3€-07 | 0.6212E-04 | 0.1568E-02 | 0.3960E-01| 0.1551€-03 | 0.1911E-03 | 0.9992| 1.995u3
43.80 | 0.98326-07| 0.6169€-04 | 0.1561€-02 | 0.39516-01| 0.1540E-03 | 0.189BE-03 | 0.9992( 1.998us
42,90 | 6.95236-07 | 0.61276-04 | 0.1654E-02 | 0.3942E~-01| 0.1529€-03 | 0.18856-03 | 0.9992| 1.99845
W4.00 | 0.9416E-07 | 0.6086E-0u | 0.154TE-02 | 0.39336-01| 0.1519E-03 [ 0.18726-03 | 0.9992| 1.9984S
W, 10| 0.93108-07{ 0.6045E-0k | 0.15406-02 | 0.3925E-01] 0.1509E-03 | 0. 1880E-03 | 0.9992| 1.99846
04,20 | 0.92056-07 | 0.600WE-04 | 0.1533E-02] 0.3916E-01] 0.14996-03 | 0.9847E~03 | 0.9992( 1.99847
4430 0.91026-27{ 0.5963E-0% | 0.1526E-02 | 0.3907E-01] 0.1489€-03 [ 0,18356-03 | 0.9992( 1.993u7
wu.40 | 0.90006-27| 0.59236-04 | 0.1519E-02| 0.38986-01| 0.1479£-03 | 0.'1822E-03| 0.9992| 1,99848
w.50 | 0.8B99E-07| 0.5BB3E~0% | 0.1513E-02| 0.3RA9E-01| 7.1469€-03 | 0.18106-03 6.9992( 1.99849
w60 | 0.8BOOE-DT| 0.5B4E-04 | 0.1506E-02| 0.3881E-01] 0.1459€-03 | a.1798E-03| 0.9992( 1.998u?
¥4 70| 0.8T026-07| 0.5805€-04 | 0.1499E-02| 0.38726-01] 0.1uu0E-03| 0.1786E-03| 0.9993( 1.99850
W4.80| D.B608E-0T| 0.5766E-04| 0.1493F-02] 0.38636-01] 0.1439£-03 | 0.177ue-03| 0.9993[ 1.9985¢
uh.90| 0.85116-07| 0.5728€-04 | 0.1488E-02 | 0.38556-01 0.14306-03 | 0.1762E-03| 0.9993[ 1.99851
46.00| 0.8417E-07| 0.5690E-04| 0.1479E-02| 0.386E-01] 0.1420E-08 [ 0.1751E-03 | 0.9993| 1.99862
¥5.10| 0.8324€-07] 0.5652E-04| 0.1MT3E-02| 0.3838E-01| 0.1411E-05 [ 0.1739E-03| 0.9993| 1.99863
45.20| 0.32326-07| 0.5614E-O4| 0.1468E-02| 0.¥829E~01/ 0.14026-03| 0.1728E-03| 0.9993] 1.99853
%5.30| 0.81426-07| 0.5S7T7E-04| 0.1460€-02( 0.3821E-01| 0.13926-03| 0.1718E-03| 0.9993| 1.9985L
¥5.40| 0.8053E-07] D.55L1E-0k| 0.1453E-02| D.3812E~01| 0.13A36-03| 0.17056-03| 0.9993| 1.99955
45.50| 0.79656-07] 0.S504E-O4| 0.14bTE-02| 0.380ME-01| 0.137T4E-03| 0.1694E-03] 0.9993| 1.99855
¥5.50| 0.7378E-N7] 0.5488E-0| 0.14k1E-02| 0.3798E-01| 0,1365£-03| 0.1683E-03| 0.9993| 1.99856
¥S.70| 0.77026-07] 0.5432€-0u| 0.tu3uE-02| 0.3787E-01| 0.1358E-03| 0.167T2E-03| 0.9993| 1.99857
45.80| 0.7708€-07] 0.5507€-0| 0.t4ZBE-02| D.3779E-01| 0. L3WTE-03| 0.1661E-03| 0.9993| 1.99957
¥6.90| D.T524€-07| 0.53426-0u| 0.14226-02| D.3TTIE-01| 0.1339E-08| 0.1850E-03| 0.9993] 1.99858
46.00| 0.T542E-07| 0.5327E-04| 0.1416€-02| 0.37836-01] 0.1330£-03| 0.76396-03| 0.9993( 1.99858
46.10| 0.T880E-07| 0.52926-04| 0.1610€-02| 0.37556-01| 0.1321E-03| 0.1629E-03| 0.9993( 1.9085¢
¥6.20| 0.7380E-07] 0.52586-08| 0.1M0UE-02| 0.374bE-01| 0.1313E-08| 0.1618E-03] 0.9993( 1.99860
¥6.30| 0.7301F-07] 0.5224E-04| 0.1398E-02| 0.373BE-01| D.1304E-03| 0.1608E-03] 0.9993| 1.99860
w6.40| 0.72236-07] 0.51016-0u| 0.1391€-02| 0.37306-01| 0.12986-03| 0.1597€-03] 0.9993| 1.99861
46.50| 0.7T88E-07] 0.5157€-04] 0.13866-02| 0.37226-01| 0.12886-03] D.1SBYE-03! 0.9993] 1.99861
u6.60| 0.7069E-07| 0.5126E-0k| 0.1380€-02] 0.37T1kE-03| D.1279E-03| 0.15776-03] 0.9993] 1.99862
46.70| 0.599%E-07| 0.5091E-04] 0.1378E-02| 0.3706E-01| 0.1271€-03| D.15676-03] 0.9993| 1.99863
48.80| 0.6920E-0T| 0.5059E-0u] 0.1363E-02| 0.3698-0V| 0.1263e-03| O.1S57E-03] 0.9993| 1.99863
46.90| 0.6386E-07| 0.5027E-0%| 0.13626-02| 0.3691E-01| 0.12556-03| 0.1SWTE-03| 0.9993| 1.99364
47.00| 0.67T4E-07| 0.%9956-0k] 0.1356E-02| 0.3683€-01| 0.12u7E-03]| 0.1537€-03| 0.9993| 1,9986u
w7.10| 0.67026-07| 0.8963E-08] 0.1350E-02] 0.367SE-01] 0.1239€-03| 0.1527€-03| 0.9993| 1.99865
u7.20| 0.6632E-07] 0.4932E-04] 0.134SE-02| 0.3667E-01] 0.12316-03| 0.1517€-03[ 0.99931 1.998645
47.30| 2.6562E-07| 0.8900E-0W| 0.1339E-02| 0.3659E-01] 0.1223E-03| 0.15086-03| 0.9993| 1.99866
47.50| 0.6493€-07| 0.4869E-Ok| 0.13336-02| 0.3652£-01] 0.1216E-03] 0.1498E-03] 0.9993| 1.99887
47.50| 0.6825E-0T| 0.4839E-0] 0.132RE-02| 0.36LME-01] 0.12086-03| 0.14B9E-03| 0.9993| 1.99867
u7.69| D.6358€-07| 0.4308E-OW| 0.13226-02| 0.3634E-01| 0.1201€-03| 0.1kB0E-03] 0.9993| 1,99868
w7.70| 0.62926-07| D.47786-04] 0.1317€-02] 0.3829E-01) 0.11936-0%| 0.T470E-03| 0.9993| 1.99858
u7.80| 0.86226E-07] 0.47uBE-OW] 0.1311€-02| 0.3821E-01] 0.1188£-03| 0.1461E-03| 0.9993| 1,99889
47.90| 0.4162E-07| 0.4719E-0k| 0.1308E-02] 0.3814E-01| 0.117BE-03| 0.JWS26-03] 0.9993| 1.99869

Note: Inthese machine-tabulated values, the nolation E-06, for example, indicates a multiplication factor of 10-6.

cT0c-1
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FUNDAMENTAL FLOW EQUATIONS

» Vl
d‘;g deg My P2/P1 | e2/py [ Tp/Ty | by o/t | Pr2iPy M
1.633 185,736 13,4677 [1999.7 [3.993] 500.9 [0.3562€-03 | 2350.6 | w0.00
1.429 [85.797 12.uu77 [2009.8 (3,993 593.4 [0.3535€-03| 2362.4 | w0.10
V.u25 [B5.727 |3.uu77 [2019.8 |3.993 505.9 |0.3509€-03| 2374.2 | w0.20
1.422 |BS.738 |5.uu77 |2029.9 |3.993| 508.4 |0.3%83F-03 | 2386.0 | %0.30
1.418 [BS.7TM8 |3.8477 {2039.9 |3.993| 510.9 |0.34STE-03 | 2397.9 | 40.%0
Vo815 [B5.759 13,4474 |2050.1 [3.993 ] 513.5 |0.34326-03 | 2u00.7 | &0.50
141t 185769 |2.44T76 |2060.2 [3.993| 516.0 [0.3807€-03 | 2u21.7 | wo.s0
1.408 |B5.780 [J.uk?s |2070.4 3,993 518.5 |0.33826-03| 2u33.6 | w0.70
T.udu [B5.790 |).4476 [2080.5 [3.993] 521.1 [0.3357€-03 | 2u45.6 | 40.80
1,401 [85.800 [>.%%76 |2090.8 {3.993| 523.6 |0.33326-03 | 2457.58 | 40.90
1.398 185,811 3,uuP6 [210V.0 13.093 ] 526.2 |0.3308E-03 | 2469.6 | %1.00
1.39% (85.821 [).uuTs {2111.3 3,993 | 528.8 [0.3284E-03 | 2481.7 | 41.10
10391 85,831 |3 uuT6 [2121.5 |3.993 | $31.3 |0.32806-03 | 2u03.7 | 81.20
1.387 [85.881 |).uu76 [2131,9 [3.993| $33.9 [0.32376-03| 2505.9 | &1.30
1.3B4 [B5.851 [J.uuTs [2142.2 13.993 | 536.5 |0.32136-03 | 2518.0 | s1.80
1.381 (85,381 |J.uuTs {2152.6 [3.993) 539.1 |0.3190F-03 | 2530.2 | a1.50
Vo377 (B5.871 |).unT6 [2162.9 [3.99%( 541.7 |0.3167€-03 | 2542.% | 1,60
1.37 [BS.881 |).ak?6 [2173.% |3.993 1 5eu.3 |0.3145E-03 | 2654.6 | &1.70
1.370 |85.891 |d.4uT6 ([2185.8 [2.993| Sus8.9 |0.31226-03 | 2566.9 | 41.80
1.368 {85.300 |).uu76 [2194.3 [8.993 ) 549.5 (0.31006-03 | 2579.2 | &1.90
1.384 (85.970 3.ukT6 [2206.7 |3.993( 552.1 {0.3078E-08 | 2591.5 | %2.00
1.361 (850920 Y. uwTs |2215.3 |3.993 | 554.8 10.3056E-03 | 2603.9 | ¥2.10
1.358 [85.929 [).4476 [2225.8 |3.993 [ $57.% [0.30356-03 | 2616.3 | w2.20
1.3565 [85.939 [).4n76 |2236.4 |3.99% $80.0 [0.3013£-03 | 2828.7 | &2.30
10351 185.989 [).4NT6 [2246.9 [3.993 | $82.7 |0.2992€-03 | 2841.1 | 42.u0
1.348 (85,958 [).uLT6 [2257.8 |3.993 | 585.3 (0.2971€-03 | 2653.6 | 4Z.50
1.3%5 [B5.968 (1. uL76 |2268.2 |3.99% | 56B.0 |0.2950E-03 | 2566.1 | 42.80
1,352 [B5.977 ). ukTé [2278.9 !3.993 | ST0.T [0.2929€-03 : 2878.6 | 42,70
1.339 (BS.988 [J.uu76 [2289.5 [3.993 | 573.3 [0.2909€-03 | 2891.2 | u2.86
1.336 (85.996 [>.5476 |2300.3 [3.993 | §75.0 [0.2889€-03 | 2703.8 | 42.90
1.333 186,005 [).6uT6 12317.0 [3.99% | 578.7 |0.2889E-03 | 2716.4 | 43.00
1.329 86.0T% [3.4u76 [2321.8 [3.99k | $81.% |0.2B49E-03 | 2Y29.0 | k3. 10
1.326 [85.026 [3,4476 |2332,5 [3.994 | 584.1 |0.2029E-03 | 27u1.7 | 3.20
1.323 (86,033 0,676 {23%3.% 3.99% | 586.8 [0.2810E-03 | 27S6.4 | w3.30
1.320 (86,082 [D.uWT6 [2354.2 [3.99u | 589.S [0.2T90E-03 | 2767.1 | &3.k0
1.317 186,051 [D.4NT6 [2365.1 ;3.994 [ 592.2 [0.2771E-0B | 2779.9 | 3.50
10314 (86,040 [D.u8T78 (2375.9 3.99% [ S59u.9 |0.27526-03 | 2792.7 | u3.80
10311 [86.069 [D.84T6 |2386.9 3.99u [ 597.7 |0.2733£-03 | 2805.5 | 3.70
1.308 196.078 {2.uL76 |2397.8 3.994 | 850.% [0.27)5E-03 | 2B18.% | 43.80
1.305 [B6.087 [J.uk76 [2408.8 :3.994 | 803.1 |0.2698E-03 | 2831.2 | 43.90
1.302 [86.096 [2.4u76 [2419.7 |3.99u | 605.9 [0.26786-03 | 28k4.2 | .00
1,299 |B4.105 [12.uM76 12630.8 [3.994 [ 608.8 [0.26806-03 | 2857.1 | wx. 10
1.296 (86,113 [D.uuP6 [2841.8 [3.994 | 811.4 [0.2642E-03 | 2B70.1 | uk.20
1.203 186,122 [d.uu78 [2u52.9 (3,994 | &1u.2 [0.2624E-03 | 2883.1 | xu.30
1.291 186,181 [5.uL76 [248%.9 |3.094 | 815.9 |0.2806E-03 | 2898.1 | kk.%0
1.288 (86,180 [2.Uk78 [2w75.1 |3.99u | 819.7 [0.2580E-03 | 2909.2 | wu.s50
1.285 185,188 () k476 |24B6.2 {3.99u | 822.5 [0.2572E-03 | 2922.2 | kv.80
1.2B2 [B5.15T [2.48T6 |2497.4 [3.994 | 625.3 [0.2556E-03 | 293%.4 | uw.790
V.279 |88.165 [J.4uP6 |2508.5 [3.99% | 528.1 [0.253T€-03 | 294R.5 b .80
1,278 (86174 [2.%u76 |2519.8 {3.99% | 630.9 |0.2521E-03 | 2961.7 | y4.90
1,273 [B6.182 D.uu76 [2531.0 [3.998 | 433.7 [0.2508E-03 | 20Tu.9 | 45.00
1.271 (86,391 |2.wuTs |2562.3 [3.994 | 636.5 [0.24B7E-03 | 2988.1 | us.10
1.268 [B6.199 [3.4476 .2553.5 [3.994 | 639.3 [0.2471E-03 | 3001.4 | 4S.20
1.265 [86.208 [3.M476 258%.9 [3.99% | 842.2 [0.24ESE-03 [ 301u.7 | 45.30
1.262 [86.216 |Y.64T76 [25T5.2 [3.99k | 645.0 [0.243RE-03 | 3028.0 | ¥S5.%0
1.259 [86.22% D.uu?6 [2587.6 [3.99u |6u7.8 10.2422E-03 |30u1.4 | 5.%0
1.257 186.233 [D.uu78 (2598.% [3.99u [850.7 [0.2407E-03 |3054.7 | us.60
1.256 [B6.2%) D.uk76 [2610.% [3.994 | 853.5 [0.2391£-03 | 3088.1 | uS.70
1.25) 85,249 [.uu76 [2621.8 [3.99u | 856.% [0.23756-03 | 3081.8 | 45.80
1.2u8 B5.2ST [.uT6 [2633.3 3.994 | 659.3 [0.2360E-03 | 3095.1 | ¥5.90
1.246  PB6.255 D.uLT6 [26M%.7 (3,994 | 682.71 [0.23nuE-03 [ 3108.8 | ws.00
1.243 P6.273 [lukre [2656.3 [3.994 | 655.0 [0.23296-03 | 3122.1 | ws.t0
1.240 B6.282 P.uk?S 12667.R (8,994 | 687.9 [0.231E-03 | 3135.5 | us.20
1.238 B8I290 D.uuTs [2670.n [B.99u |8P0.8 [0.22996-03 | 3tae.2 ¥6.30
1,235 P4.298 D.ukTS (2690.9 [5.99% [673.7 [0.228uE-03 |31s2.8 | us.w0
1,232 B6.30S D.uu?S 2702.6 [8.99% [878.6 [0.22706-03 |3176.5 | ws.50
1,230 B&.313 Dboue?s [2716.2 13.99% [879.5 [0.22556-03 | 3190.2 | us.80
1.227 B6.32) D.ukl5 [2725.9 [3.995 [682.% [0.22%1E-03 | 3203.9 | ws.70
1.226 B6.329 p.uu?S [2737.5 [3.995 [88S.3 [0.22286-03 |3217.6 | ws.80
1.222 P6.337 b.uuls [27%9.3 [3.99% |&BR.3 [0.22126-03 [ 323104 | ws.90
1.219 Bo.3u5 bouurs 2761.0 13.995 [691.2 [0.2198E-03 |3245.2 | «7.00
1.217  B6.352 DP.uy?5 [2772.8 [3.995 [69.1 [0.2184E-03 | 3250.0 | 47.10
1.215  B6.360 DP.uLTS [2784.5 [3.995 |897.1 |0.2170€-03 | 3272.8 | w7.20
1.21) B6.388 D.uLTS [2796.L (3,995 |700.0 (0.215PE-03 | 3284.7 | u7.3e
1.209 P5.375 D.uu7S [2808.2 [8.995 |703.0 0.21N3E-03 |3300.5 | k7,40
1.206  B5.383 D.uu7S [2820.1 [3.995 [706.0 [0.21306-03 |331u.6 | &7.50
1,206 B6.391 Dounrs 2831.9 [8.995 {738.5 .2116E-03 |3328.5 | 47.s0
1.200 B6.398 D.uu?S 28b3.9 [(3.995 |711.9 0.21036-03 |33u2.5 | 47.70
1.199  B&.ud6 D.4urS RB55.8 [8.995 [71u.9 [0.2090E-03 | 33S6.8 | 47.80
1.196 B6.813 D uu?5 PBST.8 13,995 [PI7.9 10.2077€-03 |3370.6 | 47.90
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TABLE1.- VALUEZS FOR RATIOS OF
M p/pt /oy T/Ty a/ay a/pt AT/A v/vp v/a*

u8.00 [0.409BE-07 |0.4689E-0% | 0.1300E-02 0.36086-01 | 0.VITIE-03 {0, IM43E-03 | 0.9993 [ 1.99870
48.10 | 0.60356-07 |0.u6606-04 | 0.1295E-02 | 0.3599E-01 0.1168E~-03 | 0.143E-03 | 0.9994 [ 1. 99R70
48,20 |0.59736-07 |0.4631E-04 |0.V1290E-02 [0.3591L-01 0.1158E-03 [0.1425€6-03 [ 0.999% | 1.9987
48.30 [0.5911E~07 | 0.4603E-04 |0.1284E-02 | 0.358%E-01 0.V14PE-03 [0 TWTIBE-03 [0.9994 | 1,99872
48,40 | 0.SASOE-07 [0.uSTUE-0k |0.12T9E-02 | 0. 3576E-01 0.1142E-03 |0.ILOBE-03 [ 0.999K | 1.99872
4B.50 | 0.5790E-07 [0.uSUSE-08 |0, 12THE-02 | 0. 3569E~01 0.113SE-03 |0.1399E-03 | 0,999L | 1.,99973
4B.60 {0.5731E-07 |[0.4S1BE-O% |0.1269€-02 | 0.3562E-01 0.1128E-03 | 0.1390€-03 | 0.9994 | 1.99873
48.70 | 0.5573E-07 |0.4490E-0k |0, 1263€-02 [ 0.3554E-0) 0.1121E-03 | 0. 13R2E~03 1 0.9994 | 1.99974
¥8.80 {D.S4T1SE-OT [0.44683E-0k | 0.1258E-02 | 0. 3SL7E-0) 0.1VI4E-03 [0 1373F-03 1 0.999% | 1.99874
48,90 | 0.555BE-0T [0.u435E-08 | 0.1253€-02 0.YSLOE-01 | 0. 1107E-03 | 0.1365E-03 | 0.999% | 1,99875
49.00 | 0.5501E-07 | D.u40BE-OU [ 0.124BE-02 | D.3533E-01 0.1101E-03 [ 0.135TE-03 { 0.999k | 1.99875
49.10 | 0.5488E-07 | 0.43B2E-04 | 0.1243€-02 | 0.35256-01 0. 1094E-03 [ 0.13U8E-03 { 0.9904 | 1,99876
49.20 | 0.5391€-07 | 0.,03S5€-04 | D.123BE-02 0.3S1BE-01 | 0.1087E-03 | 0. 1340E-03 | 0.9994 | 1.99RT6
49.30 | 0.5353A€E-07 | 0. 0329E-04 | 0.1233€-02 0.3S11E=-01 | 0.1081E-03 | 0. 1332603 { 0.99%4 | 1.99377
49.40 | 0.52826-07 | 0.4302€-0% | 0. V228E-02 | 0. 350LE-OY 0.107HE-03 [ 0. 1B24E~03 | D.99%% | 1.99877
49.50 | 0.5229E-07 | D.8276E-04 | 0.1223E-02 | 0.349TE-01 0.1068E-03 | 0.1B16E-03 | 0.9004 | 1.99879
49.60 | 0.517T7E-O7 | 0.8251€-04 | 0.121T8E-02 0.3490E-01 | 0. 10616-03 | 0. ¥308€-03 | D.999k | 1,99878
L9.70 | 0.5T25€6-07 | 0.4225E-04% | 0.1213E-02 0.3UB3E~01 | 0. 1055E-03 | 0.1800E-03 | D.999% | 1.90379
49.89 | 0.5074E-07 | 0.4200€-0% | 3.1208E-02 0.3476E-01 | O« tOM9E-03 | 0. 1292E~-03 | D.9904 | 1,99879
89.90 | 0.50236-07 | 0. u17uE-OK | 0.1203E-02 | 0.3u69E-01 0.1042E-03 | 0. 12856-03 | 0.999 [ 1.99880
50,00 | 0.4P73E-07 { 0.4I49E-0Ob | 0.1199E-02 0.3462E-01 | 0.1036E-03 | 0.327TE-03 | 0.9994 | 1.795880
$0.10 | 0. %?2E-07 | 0L 412SE-Ok | 0.11PUE-G2 0.3855E-01 | 0.10306-03 | 0.1269E-03 | 0,999k | 1.9988)
50,20 | 0.487SE-07 | 0.4 V00E-0OL | 3. TIBPE-02 0.3448E-01 | 0. 1024E-03 | 0.1262E-03 | 0.9994 | 1.9988)
50.30 | 0.48927E-07 | 0.4OTSE-OW | 0. TIBLE-02 D IMLIE-OF | 0, 1018E-03 | 0.1254E-03 | 0.999% | 1.99982
50,40 | 0.uTT9E-07 | 0.4D52E-04 | 0. 118DE-02 D.3INISE-0V | D.1012E~-03 | 0.128T7E-03 | 0.999% | 1.99382
50.50 | 0.%P32E-07 | 0.4028E~0k | 0.1175€-02 0.3428BE-01 | 0.T006E-03 | 0.1239E-03 | D.999%4 | 1,99882
50.80 | 0.%&6B8E-07 | O.400ME-Ok [ O.VITDE-02 | D.3421E-0! 0.9998E-0% | 0.1232E-03 | 0.999% | 1.99883
50.70 | 0O.N5K0E-07 | 0.39B0E-04 | 0.11886E-02 | D.3WINE-O] 0.9939E-0L | 0.1225€-03 | 0.9994 | 1,99883
50.80 | 0.0394E-07 | 0.3957€-08 | 0.116)E-02 | 0.34OBE-OQ1 0.98B0E-0k | 0. 1218E-03 | 0.999u4 | 1.9938By
50,90 | 0.4S89€-07 | D.3933E-04 | D.VISTE~Q2 D.3401E-01 | 0.9822E~0k | 0. T210E-03 | 0.999% | 1.99884
51,00 | 0.45056-07 | 0.3910E-04 | 0.1152€-02 0.3394E-01 | 0.9T65€-08 | D, ¥203€~03 | D.999% | 1.99885
51,10 | 0.4481E-07 | 0.3B88E-0% | 0.1¥4BE-D2 | 0.338BE~0) 0.9708E-08 | D.V1PAE-03 [ D.99%4% | 1.99385
S1.20 1 0.We18E-07 | 0.3B6SE-D | 0,V143E-02 | 0.3381€-01 0.9651E-04 | 0. 1189E~03 [ 0.999% | 1.99888
§1.30 | 0.4375€-0T7 | 0.3882E-0% | 0, 1139E-02 | 0.33THE-01 0.9595E-08 | 0.11826-03 | 0.9994 | 1.99888
51,40 ] 0.%333£-07 | 0.38206-04 | 0,1LINE-02 | 0.336BE-01 0.9539E-04 | 0.I17HE-03 | 0.99¢h | 1.99887
S1.50 | 0.4293E-07 | 0.3799E~0% | 0.1V30E-02 0.3361E~01 | 0.QuBME-O% | 0.1Y89E-03 | 0.999% 1.99887
51,60 | 0.4249E-07 | 0.37T8E-O% | 0.TV25E-02 0.3355E-01 | 0.9429E~0% | 0.1162E-03 | 0.999% | 1.99887
51.70] 0.4209E-07 | O.37SHE-OL [ 0.1121E-02 | 0. 334BE-O1 0.9374E-0k | 0. 1155€~03 | 0.,999% | 1.99888
S1.B0 | 0.4188E-0T | 0.3732E-04 | 0.1V17E-02 | 0. 3342E-O! 0.93206-06 | 0.1IN9E-03 | 0. 9994 | 1.99888
51,90 | 0.%128E-27 [ 0.37V1E-04 | D.T1V3E-02 0.3335E-01 | 0.9268E-0% | 0. 1V82E-03 | 0.999% | 1.99889
52.00 | 0.40B9E-0T7 | 0.3689E-0k | 0.110BE-02 D.33296-01 | 0.92V3E-0k | O.1135E-03 | 0.9994 | 1.99889
52.10 | D.w350€E-07 | 0.386BE-0L | D.110LE-02 D.33236~-01 ) 0.9140F-0L | 0.1129E-03 ] 0.999% | 1,9999)
52,20 ] 0.43V1E-07 | D.36UTE-OW | O.110DE-D2 D.3315E-01 [ D.9108E-0% | 0. 1122E-03 | 0.9994 | 1.99850
52.30 | 0.3973€-07 | 0.3626E~04 [ D.1D96E-02 0.3310E-01| 0.PDS6E-0% | 0. T114E-03 | 0.9995 | 1.99890
52.40 ] 0.39356-07 | 0.3806E-04 | 0.V1091€E-02 0.330LE-01] 0.9004E-Ob | 0.7110€-03{ 0.9995] 1.998¢1
52,50} 0.3898E-07 | 0.3585€-04 | 0.1087E-02 0.3297E-01 ) 0.89S3E-08 | 0.1103E-03 | D.9995 | 1.99391
52,601 0.386YE-07 | 0.3565E-04 | 0.2083€-02 0.3291E-01| 0.B902€~0% | 0.T0PTE-03 | D.9995 [ 1.99392
52,70 | 0.8825¢-0D7 | 0.3548E-04 | 0.V079E-D2 | 0.3285E-01 0.8RS2E-08 | 0.109VE-03 | 0.9995| 1.99892
52,80 | 0.37TBBE-07 | 0.3524E-04 | 0.10TSE-02 | 0.3279€~-01 0.BEOTE-0% | 0.YOBSE-03 | 0.9995] 1.998%2
§2.90 ] 0.37536-07 | 0.3504E-0% | 0.IDTIE-02 | 0.3272E-01 0.BT52E-04 | 0.1D79E-03 | 0.9995 | 1.99393
53,00 0.3718E-07 | 0.34B5E-0k | 0.1067E-02 | 0.32B8E-01 0.8T02€-0k | 0.10726-03 | 0.9995) 1.99893
53,10} 0.36R3E-07 | 0,.3465E~04 | 0.1063E-02 0.3260E-01] 0.B453E-04 | D.10856E-03| 0.9995| 1.998%k
63,20 ] 0.354BE-07 | O.3%LBE-OU | 0.T1059€-02 0.3254E-01] D.BADSE-0% [ 0. 1060E-03 | 0.9995 | 1.9999%
53,30 | 0.3514E-0T7 | D.3%26E-04 | 0.1055€-02 0.32WBE~01| 0.B554E-04 | 0.TOSKE-03 | 0.9995| 1,9989%
S3.%0 | 0.3581E-07 | 0.3407€-0% | 0.7051€-02 | 0.3202E-01 | 0.B509E-0% | O TOMPE-03 | 0.9995 ( 1,99805
53.50| 0.3547E-07 | 0.3389E-0k | 0.10MTE-02 | 0.3236E-01| 0.8u61E-Ok | D.10W3E-03 [ 0.9995 [ 1.99895
53.80 ] 0.3518E-07 | D.3369€-0u | 0.1083€-02 | 0.32306-01 | 0.BWILE-O | D, TO3TE-03 | 0.9995 ( 1.9989¢
53.70 ] 0.34826-07 | 0.3350€-04 | 0.31039€-02 | 0.322KE-01| D.B3ATE-0b [ 0.7031E-03 | 0.9995| 1.99896
53,80} 0.3450€6-07| 0.3332€6-04] 0,10356-02 | 0.321BE~0) 0.8321E-0k | 0. 10256-03] 0.9995 ] 1.99896
53.90| 0.3W1BE-07{ D.3313€-0u{ 0.V032E-02 0.3212E-01| 0.B2TNE-0k | 0.10206-03| 0.9995] 1.99897
54.00| 0.33B6E-07 | 0.3295€-04| 0.1028€-02 0.3206E-01) D.B8229€-0h | 0.T0ILE-03] 0.9995| 1.99897
S4. 10| 0.3355E-07] 0.3277€-04| 0.102%E-02| 0.3200€-0) 0.8183¢-08 | 0.7008€-03] 0.999S| 1.99R¢8
54,20| 0.3324E-07] 0.3259E-0u| 0.1020E-02| 0.3VPNE-O1 0.81386~08 | 0.V0036-03| 0.9095] 1.99898
54,30 0.329%E-07! 0.3281E-0k| 0.1DV16E-02 0.3188£-01] 0.80936-0% | 0.99T3E-O6 | D.9995| 1.99398
su,.40| 0.3264E-0T7{ 0.3223E-04| 0.1213E-02 0.3V82E~-01] 0.B040E-Ok | 0.99V1BE-04 | 0.9995| 1.99899
54.50) 0.3234E-07| 0,3205E-0k| 0.1009E-02 0.3178E-01| 0.BOOSE-O% | O.9B6RE-04 | D, 9995 1.99899
S4.60] D.3204E-07[ O.3¥B7E-ON| 0.1005€-02| 0.3V1T1E-0! 0.7961E~06 | B.QRIOE-04 | D.9995 | 1.99899
S4.70) 0.31T5F-27{ 0.31TOE-04| 0.1002E-02 D.3165E-01]| 0.7917E~04 | 0.9TSHE-O0{ 0.9995| 1.99700
54,.83] 0.31M8E-07| 0.3153E-04| 0.9980€-03] 0.3159E-C1 0. 7TSTNE-ON | 0.9TOBE-08 | 0.9995] 1.99900
S4,90) 0.311BE-07] D.3136E-04| 0.994LE-03 ] 0.3153€-0) 0.7BTIE-0!| 0.9650E-04| 0.9995] 1.9990}
55.00| 0.37906-07| D.3119€-04| 0.9708€-03 0.314BE-01| D.TTBOE-0M | 0.9SPBE-O4| 0.9995] 1.99901
55.10] 0.3082€-07] 0.31026-0u| 0.93726-03| 0.31426-01| 0.PTROE-Ok | D.ISWBE-0b | 0.9995| 1.9990)
55.20| 0.3034E-D7] 0.30856-04| 0.99366-03] 0.3138E-01( D.T708E-0% [ 0.9WPUE-ON | 0.9995| 1,99902
55.30] 0.3007E-07| 0.3068€-04| 0.9800€-03] 0.31316-01| 0.7663E-04 | 0.9MU3E-O% | 0.9995] 1.99902
o5.4d| 0.29BOE-07| 0.30526-04] 5.9765E-03] 0.31256-01( 0.7621E-0% | 0.93926-08| 0.9995| 1.99902
55.50f 0.2?53E-0T7] 0.303SE-04%] 0.9730E-03{ 0.3V19€-01 0.TSBOE-Dk | OJYBNIE-OU| D.9995| 1.99903
55.60] 0,2927€-07] 0.3019E-9%] 0.9695E-03]| 0.3V11kE-01 0.7540E-08| 0.9291€-0u| 0,9995| 1.99903
55.701 0.29016-0T7} 0.3003E-04] 0.9560E-03| 0.3108£-01 0.TU9PE-ON | D.P241E-O%| 0.9995| V¥.99903
§5.801 0,2375€-37] 0.29B6E-3k| 0.9828E-03| 0.3103£-01 0.7459€-08] 0. 9VPVE-D4| D.9995| 1,990k
55,90] 0.2389E-07| 0.2970€-04| 0.9SPIE-03 0.3007E-01] 0.TWI9E-O%! 0.9V62E-O8| 0.9995( 1.9990%

Note: In these machine-tabulated values, the notation E-06, [or example, indicates a multiplication factor of 10-6,

AN |
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FUNDAMENTAL FLOW EQUATIONS

My v, ;
deg | deg My [ Pa/Py {pa/py | To/TL | pg/egy | Pr2/Pi| M
To198 | BA.62Y [ J.6uT5 | 2B79.7 | 3.995| 720.9 | 0.2064E~03| 3384.7 48.00
1,191 | B6.w28 | J. 6475 | 2891.8 | 3.995( 723.9 | 0.2051€-03: 3398.9 48.10
1,189 (86,636 | J.LuT?S | 2903.8 | B.995| 726.9 [ 0.2038E-03] 3813.9 48.20
1.186 | 86,443 | D, LUT5 | 2915.9 | 3.995] 729.9 [ 0.2028€E-03] 3u27.1% 48.30
1,786 | 86,850 | 3. W45 [ 2927.9 | 3.995| 732.9 | 0.2013E~03 3uu1,3 k8. 40
1,787 [ 86.488 | 3. 6475 | 20u0.Y | 3.99S| 736.0 | 0.2001E-03! 3L55.4 48.50
1.879 [ B6.MSS | I kw75 | 2952,2 | 3.995] 739,0 | 0.1989E-031 34s9,8 48.60
Vo177 | B6.W72 | D.U4T5 | 298L.4 | B.995] 7u2.0 | 0.19TSE-03; 3uBL.1 wg.70
YoTT4h [ 86,679 [ D w475 } 2074.5 | 3.995| 7u5.) [ 0.196E-03 3498.5 48.80
Vo372 {86,487 [ ). 4475 | 29AB.8 | 3,995 7u8.1 [ 0.1952F-03| 3512.8 ¥8.90
1169 186,44 | J 4475 | 3001.0 [ 3.995| 751.2 [ 0.19u0E-03! 3527.2 ¥9.00
1167 | B6.53T | 3.4LTS | 3013,3 | 3.995] 7564.3 | 0.1929€-03) 3541,6 4%.10
V.165 | B6.508 § J.4u75 | 3025.5 | 3.995( 757.3 [ 0.1917E~03: 3558.0 89,20
1.962 186,515 [ D475 | 3037.9 | 3.995| Ta0.h& 0.1905€-03, 3570,5 49.30
1160 [ B64522 [ J.4M75 | 3050.2 | 3.995| 763.5 | 0,1894E-03  3585.0 “9.40
T.1SB | 86,929 | J.4475 | 3042.6 | 3.995] T66.6 | 0.1BB2E-03; 3599.5 89,50
1.155 | 86,538 | D.8475 | 3078.9 | 3.995) 769.7 | 0.1B71E-03| 3614, “9.68
1.153 [ 86,543 | D 6475 | 30B7.% | 3,995 772,08 | 0.1860€-03| 3828,7 89,70
1.15) | 85,550 [ D.64175 | 3099.8 [ B.995] T7T7S.9 | 0.1B89E-03| 3s43.3 49.80
To148 | 86,357 | D Lu?S | 3112.3 | 3,995 779.0 | 0.1838F-03| 3357.9 42,90
Tollé [ B6.56k [ D.4MT5 | 31267 | 3.995) 7TB2.1 { 0.1827E-03| 3872.4 50.00
To1h4 | 86,571 | J.NT5 | 3137.3 | 3.995( 785.3 | 0.1818E-03| 3887.3 $0.10
1,181 1 B6.5T8 | I 8875 | 3149,R | 3.995| 788.4 [ 0.1B0SE-03| 3102.0 50.20
Y.139 [ B6.59% | 3. uLTS5 | 3162.4 | 3,995 791.5 [ 0.1TOLE-03] 3714.8 50.30
1,137 | BA.SP1 [ 3. uLTS | 317%,9 | 3.99S| 794.7 [ 0.178B3E-03| 3731.6 S0.u40
1,135 186,598 | D ub7S | 3187.6 | 3,995 TI7.8 [ 0.1773€-03| 3IT4é.L 50.50
1.132 | B6.8D5 | J.uLTS | 3200.2 | 3.995] BD1.0 | 0.V762€-03| 3T761,3 50.80
Yo130 | 86,817 | J.wu?S | 3212.9 | B.99S| BO4.2 | 0.¥752E-03| 3776,1 50.70
1.128 | 86.518 | J.uu75 | 3225.5 | 3.995| BOT.3 [ 0.17426-03;, 3791,D $0.80
1,128 | 86,525 1 J.%u75 | 3238,3 | 3,995, B10.5 | 0.1732€-03 3804.0 50.90
To12% | 864530 [ 2.L4?5 | 3251.0 | 3.995] 813.7 | 0.1721E-03| 382).0 51.00
1.12) 186.639 [D.4u75 [ 3263.8 {3,995 818.9 | D.ITHIE-03| 3836.0 51.10
1119 | 86,648 [D.UU75 | 327645 | 3.995] B20.1 | 0.V701E~03| 3851.0 51,20
1017 1864551 {J2.L4TS { 3289.4 | 3.995| 823.3 | 0. 1691E-03| 38656.0 51.30
Vo115 86,857 [3.uuTS | 3302.2 | 3.995] 8256.5 [ 0.15682F-03| 3381.1 57.40
1.113 | Bb.666 (D, LUTS | 3315,7 | 3.99%| B29.7 | 0.1872E-03| 389s8.2 51.50
1.110 [BA.AT0 | D kM5 | 3327.9 | B.99S| #32.9 | 0.1662E-03] 391).8 51.60
1.708 | B6.6TT | D.huT5 | 3360.9 | 3,998| 836.2 | 0.1653E-03 ] 3926.6 53.70
1.106 | B6.5%3 | ). 4475 | 3353,8 | 3.995) 830.% | 0.1643E-03( 3941.8 $1.80
1.104 | BS.690 | J.44TS | 3366.8 [ 3.995] BL2.6 | 0.V1636E-03| 3957.0 $1.90
1.102 [B6.696 [J.uL7S | 3379,7 [ 3.996| Bu5.9 { 0.162%E-03| 3972.2 52.00
1.100 §B6.702 |J.u4475 | 3392.8 | 3.994) By9.1 [0.16156-03| 3987.5 $2.30
1.098 {B6.T709 |J.uM7?5 | 3%05.8 | 3.994] BS2.4 | 0.1608E-03] 4002.9 52.20
1.096 [86.715 |J.4u75 [3418,9 | 3.996| B55.7 | 0.1598€E-03] 4018,.2 52.30
1,093 | B6.721 [ J.u4T5 [ 3431,9 | 3.998| B58.9 | 0.1SBYE~-03| ¥033.6 S2.40
1.091 [B6.727 :D.4u75 | BuLS.1 [ 3.998| B62.2 | D.ISTRE-03] ¥049.0 52.50
1.089 | Bo.T3N | D.64T5 | 3458.2 | 3.996| B865.5 [0.1569€-03] %06u.u 52.580
1.087 [86.780 [ D.44TS | INTY.u | 3.996 868.8 | 0.15606-03%) wo79.9 52.70
1.085 (84.7%6 [1.UuT?S | 34B8.S | 3.996| BT72.1 | 0.1552E-03} 409S.% 52.80
1.083 [B8.752 |J.&475 | 3897,8 | 3.998| 875.% | 0.1543E-03| 4110.9 52.90
1.08) 186,758 |J. 475 {3511.0 | 3.995| 878.7 | 0.1538E-03| &126.5 53.00
1.079 [895.7%% | 3.8475 [ 3526.3 {3.998| 882.0 | 0.15256~03) miy2,1 53.10
1.077 [B6.770 |J.k4T5 | 3537.5 | 3.996| 885.3 [ 0.151T€-03] 4157.7 $3.20
1.075 [B6.776 [D.447S | 3550.9 | 3.994| B9A.7 [ 0.1508E-03| 4173,3 53.30
1.073 [B6.732 [).uuTS | 3I568.2 | B.996] B92.0 | 0.1500€-03| 4189.0 53.80
1.07) [B6.T38 | J.4kT5 | 3STT.6 | 3.996( B95.3 | 0.14926-03| w208,7 53.50
1.069 [B6L,TO 1J.447S | 3590.9 | 3.994| B9B.7 | 0.1883E-03 L220.% $3.60
1.067 [B6.800 {).uk7S | 380%.b [ 3,998 902.0 | 0. 10TSE~03] L236.2 53.70
1.065 |B4.808 ]).4M75 |3817.8 | 3.998| 905.% |0, 1%67e-03{ 4252.0 53.80
1.063 86,912 [).4875 i35633.3 [3.995| 938.8 | 0.1459€-03| 4247.8 53.90
1.061 (86.918 [J.uwu?5 | 36ua.7 |3.998| 912.1 [0.1451E-03] u283.8 54.00
1.059 |B6.926 [3.4475 | 34538.3 | 3.995| 915.5 [ 0. 1NG3E-03| 299.5 S58.10
1.057 |B6.5830 |).LuTS [3871.8 | 3,996 918.9 [0.183SE-03| 4315, 54.20
1.055 | 86,336 [J.LuTS | 3685.4 {3,996 922.3 [ 0. W627€-03] w3314 S8.30
1.053 |B6,342 [D.LuTS [3498.9 |3,996f 925.7 |0.1419E-03| 43u7,.3 Sh.40
1.051 86,967 |3.4475 | 3712.6 [ 3,996} 929,71 [0.V411E-03 | 6363,3 54.50
T.0u? |B6.85% {). 4475 | 3726.2 | 3.996| 932.5 |0.1403€E-03] w379, 4 5h.60
1.0u8 |B6.BSY | 3.4475 [3739,.9 | 3.995| 935.9 | 0. V396€-~03 | 395,k Sk.70
1.0ué [B6.355 |J.487S | 3753.5 | 3.996( 939.3 |0.1388E-03] u411.5 5k.80
1.04k |BS6.BTD |2.4uTS | 3767.3 [3.998| 242.9 {0.138DE-03| uk27.8 5k.90
1,042 [B6.376 [3.4LPS |3781,0 [3.996( 946.2 [0.1373e-03| wuuz.8 55.00
1.0u0 [B6.882 |J.uk76 |3794,8 [3.995| 9u2.6 |0.1385E-03] k59,9 55.10
1.038 |B6.8BT |J.4k7u | 3809.5 [3.9956(| 953.1 |0.1353E-03 wu7s.1 55.20
1,036 |86.993 1J.8474 | 3822.4 [3,9958| 956.5 {0.135VE-03 | wu92.» 55.30
1.03% |B6,899 |J.4u74 |3835.2 | 3,996 960.0 |0.13ubF-03| 4608.6 55.40
1.032 [86.90% 1J.4%u74 | 3850.1 | 3,998 963.5 |0.1336£-03] 452u.9 55.50
1.031 [B6.710 {J.uMT4 | 3B63.9 |3.995| 966.9 | 0.1329€-03| w5u1.2 5%.60
1.029 186,915 1J.8u7s |3877.9 [3,998| 970.% [0.1322£-03| §557.6 55.70
1.027 {86.921 [J.uuTu |3891.8 | 3,998 973,9 |0.13156~03| wus?7u.0 55.80
1.025 [86.926 [D.ub7u |3905.8 [3.996| 977.4 |0.130RE-03| us90.% 55.90
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TABLE I.- VALUES FOR RATIOS OF
.

M p/pPt o/pt T/Tt a/ay a/pt A'/a v/Vo v/a*
56.00 | 0.2824E-07 [0.29556-04 | 0.95STE-03 | J.3091€-0V [ 0, T3T9E-D4 0.9093E-04 | 2.9995 | 1.9970%
56,10 | 0.2799€-07 |D.2939€-04 | 0,9523E~-03 | 0.3086E-0) [ 0.7340€E-0% D.90LSE-0% | 0.9995 | 1.99205
56,20 | 0.277TUE-O7 [0.2923E-0% | 0.9489E-03 | 0.3080€-0} 0.7301E-04 |D.B99TE-O4 [ 0.9905 | 1,99905
§8.30 | 0.274PE-D7 |0.2908E-Dk | 0.9uSSE-D3 | 0.3075€-0Y | 0.7262E-04 0.B949E-0% [ 0.9995 | 1,99905
S6.40 | 0.27256-07 [2.2892E-04 | 0.9422€-03 | 0.3070E-01 0.7224E-0G | 0.89026-04 | 0.9995 [ 1.99306
54,53 | 0.2700E-07 [0.2B7TE-O4 | 0,9382E-03 | 3.306UE~01 0.TIRGE-Ou | 0.BBSLE-ON | 0.9995 [ 1,99006
54,60 | 0,267T€-07 |0.2B626-0% | 0.9354E~03 | 3.305%E-01 0.TI4BE-04 | 0,BROBE-~OU | 0.9995 | 1,99904
56,70 | 0,2654E-07 [0.2B47E-04 | 0.9323E-03 | 0.3053E-01 0.TVIODE-O4 {0.BT81E-04 | 0,.9995 [ 1.99907
56.90 | 0.256301E-07 [ 0.2832E-D4 | 0.9290£~03 | 0.304BE-01 0.7072€~0% |0.8T7I5F-0% {0.9995 | 1.29907
56,90 | 3.2508€-07 [ 0.2817E-0% | 0.9258E-03 | 0.3083€-01 D.TO3SE-0% | 0.BBAE-04 | 0.9995 | 1.99907
57.00 | 0.2985€-07 | 0.2802E-04 | 0.922SE-03 0.3037E~-01 | 0.B5998E-0k | 0.B62RE-04 [ 0.9995 | 1,99908
SP.10 | 0.2562E-07 | D.27B7E-0% | 0,9193E-03 | 0.3032E-01 0.8962E-04 [ N.B579E-04 | 0.9995 | 1.99708
§7.20 | 0.2540E-~07 | 0.2773E-04 | 0.9161E-03 | 0.3027E-01 0.6925E-0% | 0.BS3NE-0O4 | 0.9995 | 1.99908
5T.30 | 0.2518E-07 | 0.2758E-0k | 0.9129€E-03 | 0.3021E-0t 0.5889E-04 | 0, B4BIE-04 | 0.9995 | 1.99909
§7.40 | 0.2694E-0T7 | 0.2TUUE-Ok [ 0.9097E-03 | 0.3016E-01 0.5853E-0k | 0.BUKSE-0Y | 0.9995 | 1.99909
5§7.50 | 0.26T4E-3T | D.2T30E-0U [ 0.9046E-03 D.30VIE-0) | O.5818E-Ok | 0.BWDIE-O% | 0.9995 [ 1.99909
57.80 | 0.2453E-0T | D.2715E-04 | 0.9034E-03 | 0.3008E-01 D.67T82E~O% | D.B35VE-0O% | 0.9995 | 1.99910
57.70 | 0.2432€-07 | D.2701€-08 | 0.9003E-03 | 0.3000E-01 D.4TUTE-OL | D.B3ILE-O4 | 0.9995 | 1.99910
57.80 | .24 Y1E-O07 | 0.24B87€-0u | 0.B972E-03 | 0.2995E-01 D.6712E-Ok | 0.B271E-04 | 0.9998 | 1.99910
57.90 | 0.2390E-07 [ 0.2673E-04 | D.BOGVE~D3 | D.2990E-01 | D.BATBE-OW 0.B22BE-0u | 0.9994 j 1.99911
58.00 | 0.2370€-07 | 0.2680E-04 | 0.BRI0E-03 | 0.29856-01 D.5643E~04 | 0.H1BAE-D | 0.9996 [ 1.99911
58,10 | 0.2389E-07 | 0.2686E-04 | 0.8979€-03 | 0.2980€-0) 0.58096-08 | 0.BIMLE-O4 | 0.9996 | 1.99911
58.20 | 0.2329e-07 | 0.2832E-04 | D.BBUPE-03 | 0.2975€-0) 0.6STSE-D4 | 0.BIG2E-0% | 0.9998 | 1.99211
58,30 | 0.2309€-07 | 0.2619€-04 | 0.8919£-03 | 0.2970£-0) 0.&541E-08 | 0.BDS0E-06 | D.9P06 | 1.99712
s8.40 | 0.2290E-07 | 0.2605E-04 | 0.87B8E-03 | 0.2965E-0) 0.650BE-0% | 0.B80I19F-04 | 0.9904 | 1.99912
58,50 | 0.2270€-07 | 0.2592€-04% [ 0.8TSBE-D3 | 0.2959€E-01 O.OLTHE-O% | O.79TBE-04 | 0.9996 | 1.99912
68,60 | 0.225VE-07 | 9.2579€-04 [ 0.8T7296-03 | 0.2954E-01 C.AULIE-O8 | O.T93TE-O4 | 0.9996 | 1.99213
58.70 | 0.22326-07 | 0.2586E-04 | 0.B899E-03 | 0.2949E-01 0.4409E-0k% | 0.TBOTE-OU | 0.9996 | 1.99913
58,80 | 0.22136-07 | 0.2553E-04 | 0.8869FE-03 | 0.2944F-01 0.6378E-0k | 0. 7ASTE~D8 | 0.9996 | 1.99913
58.90 [ 0.2t9o8E-07 | 0.25L0E-04 | 0.BOMDE-03 | 0.2939E-01 0.534ME-Ok | 0.7BITE-OL | 0.9994 | 1.99914
59,00 [ 0,2176E-37 | 0.2527E-0k | 0.BSHYIE-03 | 0.2934E-01 D.O31IE-0% | O.TTTTE-QL | 0.9998 [ 1.9991M
59.10 | 0.2157€-07 | 0.2514E-0L4 | 0.8SA2E-03 | D.2929€E-01 0.32BOE-04 | 0. 7TT3BE-C4 | 0.9996 | 1.99914
59,20 | 0.2¥39€-07 | 0.25S01€E-04 | 0.B5S3E-03 | 0.2925E-01 0.82UBE-0k [ 0. 7THO9E~On | 0.9996 | 1.99918
59.30 | 0.2121€E-07 | 0.2489€-0k | 0.B524E-03 | 0.2920E-01 0.5216E-08 | 0.THH0E-0U | 0.9996 | 1.99015
59.40 | D.2V10KE-07 | 0.24T6E-Ok | 0,BkISE~03 | 0.2915€-01 D.B185E-04 | 0.T621E~08 | 0.9998 | 1.99915
59.50 | 0.20886-07 | 0.2ubLE~OU | D.BWGTE-03 | 0.2910E-0) 0D.B1S8E-0k | 0. TSBIE-O4 | 0.9996 | 1.99915
59.60 | 0.2049E-07 [ 0.2u51€E-0k | D.B3RE-03 0.2905E-01 | 0.5123E-04 | O.7SUSE~O8 | 0.9996 | 1.99915
59.70 | 0.2251€-07 | 0.2439€-04 | 0.B4I0E-03 | 0,2900E-0) 0.B092E-0O% | 0.TSOTE=DL | 0.57995 | 1.99916
59,80 | 0.203E-07 | 0.2427E-04 | 0.B382E-03 0.28956-01 | 0,8062E-06 | D.THASE-04 | 0.9995 | 1.99916
59,99 | 0,2017E-07 | 0.2415€6-0h4 | 0.BISUE-O3 0.2890E-0% | 0.6032E-04 | 0.T832E-04 | 0.9996 | 1.99916
60.03 | 0.23016-07 | 0.2408E-D4 | 0.8326E-03 | 3.2B86E-0) 0.4D0026~08 | 0.T39SE-00 | 0.9996 | 1.,99217
80.10 | 0.1984E-07 | 0.2391E-04 | 0.B299E-03 | 0.28B1E-01 0.5972E-0% | 0.7358E-00 | 0.9996 § 1.99917
50,20 | 0.1968E-07 | 0.2379€-04 | 0.8271E-03 0.2BT6E-01] 0.59426-08 | 0.7322€-04 | 0.9996 | 1.9991T
50.30 | D.19SYE-D7 | 0.2367E~O4 | 0.B2%4E-D3 | 0.2871£-01 0.5913E-04 | B, 7285604 | 0.90%6 | 1.99918
50,40 | 0., V1935E-07 | 0.2355E-04 | 0.8217E-03 | 0.28864E-01 0.5883E-0% | 0.T249E-04 [ 0.99095 | 1.99918
£0.50 | 0.VF19E-07 | 0.23%4E-0k | 0,B1B9E-03 | 0.2882E-01 0.5B8SUE-0k | 0.72136-04 | 0.9994 | 1.99918
80,80 | D, VPD4E-0T | 0.2332E-04 | 0.B162E~03 | 0.285TE-01 0.5825€~-06 | 0.T17T8E-04 | 0.9998 | 1.99918
80.70 | 0.788BE-07 | 0.2321E~-04 | 0.8135€-03 | 0.2B52E-01 | 0. STR7E-OU 0. TIW2E-04 { 0.9995 | 1,.99R19
80.8D0 | 0.19726-97 | 0.28096-0k | 0.B10P€E-03 | D.2BLBE <0t ] 0.5THBE-Ok | 0.TYDTE-O4 | D.99956 | 1.99919
60.90 | 0,18576-07 | 0.2298€-0L | 0.8082E-03 | 0.20RBE~O1} 0.57LWOE-OL | D, TAT2E-O4 [ D.9998 | 1.9991¢
$1.00 | 0. 1342E-07 | D.2285E-0% | D.BD56E-03 | D.2B3BE-0} 0.5TV12E-04 | 0.7038E-Qu | 0.99095 | 1.99919
61,90 | 0,18276-0T | 0.22756-04 | 0.80350£-03 | D.283kE-0) 0.5884E-04 | D.TO03E-O8 | D.D994 | 1.99920
61,20 | 0.78126-07 | 0.2284E~04 | 0.BD03E-03 0.2829€-01 | 0.556586E-04 | D.AP6PE-O8 | 0.9996 | 1.99920
£1.30 | 0.1797€-07 | 0.2253E-04 | 0.T?TTE-D3 0.2024E-01 | 0.5628E-08 | N.4693SE~08 | D.9996 | 1.99920
61,49 | 0.17838-27 | 0.2242E-04 | 0, T951E-03 | 0.2R20E-0Y 0.5601E-0k | 0.4901E~-0% | D.9995 | 1.99920
61.50 | 0.1758€-07 | 0.2231E-04 | 0, T926E-03 | 0.2815E-01 0.557KE-O4 | 0.6BSAE-0U § D.92998 | 1.99921
61,60 | 0. VTSUE-07 | 0.2220E-04 | 0.T900E-D3 | 0.2811E~-01 0.554TE-0u | 0. 6B3WE-08 | 0.9994 | 1.9992)
81,70 | 0.V740E-07 { 0.22106-04 | O.TS7THRE-D3 | 0.2B0bE-O1 0.5520E=04 | 0.6B0E-00 | 0.9996 | 1.99%21
61.80 | 0.1T288-97 | 9.2199-04 | 0.7T84PE-03 | 0.2B02E-01 | 0.5493E-04 0.6T68E-046 | 0.9996 | 1.99921
61.90 | DLI7126-07{ 0,2188E-0% | 0.7823E-03 | 0.2797E-01 | D.BUSSE-DN 0.46T3SE-00 | 0.9996 | 1.99922
62,00 | D.1898E-07 | 0.217BE-Ok | 0. 7T798E-03 | 0.2793E-01 0.5LUOE~0% | 0.6TOIE-04 | 0.9998 | 1.99922
62.10 | 7. 1595F-97 | 0.2167E-04 | O.TTT3E-03 | 0.2788E-01 0.561LE-0% | 0.667TV1E-O4 | D.9008 | 1.99922
62.20 ) 0.16T1E-07 { 0.2Y5TE~Ou | O,TTUBE-03 | 0.27B4E-O! 0,5IBBE-NN | 0. 6639E-04 | 0.9996 | 1.99922
62.30) 0.15586-07 | 0.2%usE-O0 | D, 7723E-03 | 0.,2779E-01 0.5362E-0% | 0.860TE-O8 | 0.99986 | 1.99923
62.40 1 0.15456-07 | 0.2136€-04 ]| 0,7699€-03 | 0.2775€-01 | 0.5336€-0% 0.857SE-0% | 0.9998 | 1.997923
62.50 1 0.1531E-07 | D.2126E-0u | O.THTHE-O03 [ D.2770E-01 ] 0.S3I1E-Oh D.5548E-Ck | 0.99956 | 1.99923
62.60} 0.1618E-07 | 0.21166-04 | 0.TB50€6-03 [ D.2T646E-01 | D.52B5E-04 D.6512E-04% | 0.9996 | 1.99923
62.70 ] 0,1506E-07 | 0.2106E-0L | D.TB25€6-03 | D.,2761E-01F 0.5280E-0k | OL6MATE-O8 | 0.9996 | 1.9092%
52.80 ] 0.1593E-07 | 0.2096E-04 | D.TH60VE-03j D.2TSTE-0Y | D.5235E-04 0.6M50E~0L | D.9998 | 1.9992%
62.90 ] 0.7580€-07 | 0.2088E-04 | 0. 7S5TPE-03} 0.2753E~01 0.52V10E-0k | 0.BM20E-CW | 0.9995 | T.9992%
63.00{ 0.VS68E-07 | 0.2076E~04 | O.7553E-D3 | 0.2T4BE-0} 0.51856-0k | 0.63B9E=04 | D.9995 | 1.99924
63.10 ) 0.1855E-07 | 0,20646E-04 ] 0.7529E-03 | 0.2TuLE-DY 0.S161E-0% | D.A359E-0% | 0.99958 | 1.99925
63.20 ) 0.1543F-0T7 | 0.2058E-C% | 0.7505E-03 0.2T40E-01] 0.5136E-0% | 0,.6B29€E-04 | 0.9996 [ 1,99925
63.30 | 0.1531E-07 | 0.20L8E-0k | 0.74B2E-03 ] 0.2736£-01 0.SV12E-0% | 0.6299E~00 | 0.9998 | 1.99925
63.40 | 0.1519E-07 | 0.20376-0% | 0.7458E-03} 0.2731£-01 0.SNBBE-04 | 0.6269E~00 [ 0.9996 | 1.99925
63.50 | 0.1507E-07 | 0.2027E-0% ! D.Te34E-03 | 0.2727E-01 ] 0.5044E-00 0.6260E-04% | 0,999 | 1.99926
63.60 | 0.1895€-9T | 0.2018E-0b | O.TwV1E-03 | 0.2722E-01 0.5040€-0% | 0.6210E-04 | 0.9996 | 1.99926
63.70| 0.14R4E~-0T | 0.2008E~Ok | 0.T73BBE-03| 0.2718E-01 0.S01TE-0U | DLOIBIE-0% | 0.9996 | 1.99924
63.80 | 0. tuT2E-07 1 0.1999€-0u | 0,734656-03| 0.2714E-0! 0.LO93E-08 | 0.6152E-04 | 0.9994 | 1.99926
63.90| 0.1461E-07 1 O.19BP€=04 | 0.T3W2E-03 | D.2710E-01 | 0. U9TOE-ON D.8123E-00 | 0.9996 | 1,99927

Note: Inthese machine-tabulated values, the notation E-06, for example, indicates a multiplication factor of 10-6,
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FUNDAMENTAL FLOW EQUATIONS

L-2012

™ v, ;
deg | deg My | pa/P1 |eo/en |Ta/Ty | P 2/Pty | PL2/PL| M
1.023 | 86.9%2 | J.uuTy | 3919.7 | 3,998 9830.9 | 0.1301E-03 4506.8 S56.00
1,021 | 86,937 | . Wu?4 | BOSI.R | 3.995( 9BN.4 | 0.1298E-03 u523.3 §6.10
1,020 | 86,983 | 2 ukTh | 3947.8 | 3.995} 987.% | 0.128TE-03 w539.8 56.20
1.018 | 86.948 | J.uuT4 | 3981.9 | 3.995] 9914 | 0.1280E-03] 4456.3 58.30
1,016 | 86.953 | J.uu7% | 3075.9 | 3.9956| 994.9 | 0.1273E-03 W572.8 56.40
1,074 | B6.9%59 | d.ukTy | 3990,1 ] 3.99b] 998.5 | 0,126TE-031 uaB89.4 $6.50
1.012 | B&.966 | J.WuTh | W0DN.2 | 83.995|1032.0 | 0. 1260E-03] 4706.0 54,80
1,011 { 86,970 | d.wu?u | wot9.% | B.998(1035.5 [ 0.1253F-03 y722.7 56.70
1.009 | 86.37S | d.ubkTu | 40%32,5 | 3.995{1009.1 [ 0.12L7E-03 WT39.3 58.80
1.007 | 86.980 | J.u47u | bOBE.8 | 3.996]1012.8 | 0.'1280E-03| ¥T758.0 56,90
1.005 | B6.985 | J.uk7u | 4061.0 | 3.996[1016.2 | 0.1234E-03| W772.8 57.00
1.003 | 86.991 | J.%u7u | 40T5.3 | 8.996{1019.8 [ 0.V22TE-03) u?B9.5 $7.10
Y.002 | B6.996 | J.uu7u | 4089,.5 | 3.998|1023.3 | 0.'1221E-03 14B06.3 $%.20
1.000 | B7.001 | 1.%u74 | 4105.9 | 3.995]1026.9 | 0. T21kE-03  u823,1 $7.30
0.998 | 87,006 | J.uu7T4 [ 8118.2 | 3.995{1032.5 | 0.1208E-0F 484D.0 $T.u0
0.996 | B7.012 | J.4b?u | 41%2.6 | 3.995/1038.7 | 0.V202E-03 . §B54,9 57.50
0.995 | B7.0Y17 | J.bu7u | k148,.9 | 3.995|1037.7 | 0.V196E-03: uB73.8 $7.60
0.993 [ B7.022 | J. 4474 [ L1sY. 0 | 3.995/1081.3 | 0. VIBPE-03, «890.7 sT.70
0.991 | 87.227 [ J. %47y | 4175.8 | 3,996 10u4.9 | 0.V183E-03. u907.7 57.80
0.990 | B7.082 ; D 44T | 8190.3 | 3.995/ 10u8.5 | 0.VI7TE-03| 492u.7 57.90
0.988 [ 87.037 | d.uuTh | 8206.7 | 3.9956{1052,) | CLVITIE-03| uoul.7 58.00
0.986 [ 87.063 | J 4Tk | 4219,3 | 3,996|1055.8 | 0.1165E-03 4959.8 58.10
0.985 | 97,088 | J.uuTy | 42%3,8 | 3,995[1059.4 | 0.1150E-03] u975.8 $8.20
0.983 [87.053 | J.ukTu | 424B.4% [ 3.996,1063.0 | 0.1153E-03] 4992.9 58.30
0.981 [ 87.058 | J.uulu | 4262.9 | 3.9951046.7 | 0. V1INTE-03] 5010.1 58.40
0.979 [ 37.083 | d.bulu [ w277,6 | 3.996] Y070.3 | 0. 11W1E-03| 5027.13 58.50
0.978 | B7.088 | 2. huTy | 8292,2 | B.99F 16T4.0 | 0. 11ISE-031 5084.5 58. 60
0.976 | B7.873 | d.wh?k | 6306.9 | 3.997[ 10777 [ 0. 1130E-03. 5061.7 58.70
0.97% | 87.078 | D LL7h | 832).5 | 3.997! 1081.3 [ 0. 1T24E-03] 5078.9 $8.90
0.973 [ 87.033 | J.mu7u | 63%5,3 | 3,997/ 1035.0 | 0. TVIBE-0F 5096.2 $8.9%0
0.971 | B7.088 | J.4e?k | 4353.0 | 3,997 1088.7 | 0.1113E-03| 5113.6 $9.00
0.970 | 87.993 [ d.uu7u | 4365.8 | 3.997]{1092.% | 0. VIB7E-03| 5130.9 59,10
0.968 | B7.097 | d.un7u | 4380.5 | 3.997] 1096.17 | D.VI0VE-03] 51LA.3 59.20
0.966 | BT.102 [ J.8k74 { 43908,4 | 3,997} 1099.8 | 0.1098€-03] 5145.7 S?.30
0.965 | B7.107 | J.ub?u | k10,2 | 3,997[1103.5 [ 0. 109D€-03] 5183.1 S59.40
0.9563 [ 37,112 ! D ukTh | B425.1 | 3.997[1107.2 [ 0,1085€-03| 5200.6 $9.50
0.961 [ B7.317 {3 uu7y | w439,9 ! 3,997[1110.9 | D.V079E-03] 5218.1 $9.60
0.960 [B7.322 | J.bUTh | bLSH,9 | B.99T7( 11I4.T | 0.107THE-03| 5235.58 59.70
0.958 [ B7.127 {2 uL74 | 469,08 | B.99T{1118.4 | 0. 1069€-03! 5253.2 59.80
0.957 [87.931 {3 66Ty | weBu,8 | 3,997 1122.1 | 0.1063£-03; 5270.7 59.99
0.955 | 87.1368 | 2.8474  L49P.T7 | 3.997)1125.9 | 0.105BE-03| $288.3 50.00
0.953 | 87.161 | 3.%574% [ 858,68 | 3,997|1129.5 | 0.053£-03| $306.0 50.10
0.952 | 97.768 | J.8b74 | 4529.8 | 3.997|1183.% | 0.108TE-03) S323.7 80.20
0.950 | 97,150 | d.M%T4 | kS6e. 9 | 3.997|1137.2 | 0. VOM2E-03| S3&1,4 60.30
0.949 | B7.155 | J.wkTh4 | MB59.9 3,997 1140.9 | 0.I03T7E-03} 5359.) 50.40
0.947 [97.150 ;D 44Tk | WB75.1 [ 3.997 |1 kk.7 | 0.1032E-03 5376.8 50.50
0.946 | AT, 154 | J.buT% | 4B90.2 | 3.997| 1148.5 | O.VD2TE-03| 539k,6 80.60
0.94 | B7.%69 | J b7y | 4805.4 | 3.997|1152.3 | 0.1022E-03| S412.5 80.70
0.942 | 87,174 | d.6uTu | ¥820.5 | B.997| 1156, ['0.101TE-03] 5430.3 50.80
0.941 [ 87,178 | J.4uT4 | 4635.8 | B.997|1159.9 | 0.1012E~03| Suu8.2 80.90
0.939 | B87.183 [ J.4uPlh | ¥651.0 | 3.997|1163.7 | 0. 1007E-03| 5k66.) 61.00
0.938 [B87.188% | d.uu?k | k668.3 | 3,997[1187.5 | 0. 1002E-03| 5uB4.0 51.10
0.936 |B7.192 | d.ab?b | U&B1.5 [ 3.997[1171.3 | 0.9970E-O8| 5502.9 81.20
0.935 | 87197 1. ub7h | 48696.9 | 3.997[1175.2 | 0.9921E-08| 5520.0 51,30
0.933 | 87.201 {J.4L7L | WT712,2 | 3,997 1179.0 | 0.9BT3E-O8] 5538.0 51.40
0.932 | 87.206 | d.uu7u | 4727.6 1 3.997§1192,8 | 0.9825€E-04 5556.0 81.50
0.930 [ B7.210 {J.4k74 | 47u2,9 { 3,997 11867 | 0.97T7E-0k| S5T4.0 51,560
0.929 | B7.2015 [ D uuTu | 8758.4 | 3,997 1190.5 | 0.9730E-Ok| 5592.2 61.70
0.927 |B7.219 | J.ub?4 | L7T73.8 | 3,997/ 1106, % | D.96B3E-O4| 5510.% 61.80
0.926 | B7.22% | J.Mu74  8789.3 | 3.997{1198.3 | D.9838E-0u4| 5528.6 &1.90
0.92% |B87.220 | J.4b7u | AOWLT | 3.997[1202.% | 0.959DE~04| 5bu8.8 52.00
0.923 [AT7.733 | d.%874 | 4820.3 | 3.997|1206.0 | D.9583E-08| 5545.0 82,10
0.921 [B7.237 | 2. 4k74 | ¥B35.8 | 3,997|1209.9 | 0.9u9TE-O4| 5383.2 52.20
0.920 |87.282 | d %7y | 4851.4 | 3.997171213.8 | 0.9852E-0b| 5701.5 52.30
0.978 1B7.2%6 [ J.64Ty | €866.9 | 3.997[1217.7 | 0.9UOPE-O4| 5719.8 42,80
0.917 [87.751 | J.eu?4 | 4AB2,6 | 3,997 |1221.6 | 0.9361E-04| 5738.2 82.50
0.915 |87.255 | 2. %874 | 4898.2 | 3.997[1225.5 | 0.931TE-O4| 5756.56 82.50
0.91% [87.259 [r.uuT% | 4913.9 | 3.997[1229.8 | 0.9272E-04; 5775.0 52.T0
0.912 | 87,2646 | d.0u7u | 4929.5 | 3,097(1233.3 | 0.922RE-04; 57934 32.80
0.911 [87.268 [J.u47u | 49u8,3 | 3.997|1237.3 | 0.91BUE-O4| 58711.9 82.90
0.909 (87.272 |Jd.uulu | 4981.0 | 3.997[1263.2 | 0.9W61E-ON| 5B30.4 53.00
0.908 |B7.277 |Jd.nulu | 40T6.8 | 3.99711245.1 | 0.909TE-0k] 58u8.9 53.10
0,907 [ BT7.281 [J.au74 | 4992,.5 | 3.997]1249.1 | 0.90SLE-O4| 5B6T.b 5%.2¢
0.905 [87.285 | J.4kf% | SO09.% : B.997{1253.0 { 0.901YE-04| 58B6.0 53.30
0.90% |B7.290 |).847u | 502%.2 | 3,997} 1257.0 | 0.8989E-04| 5%04.6 53.40
0.902 [B7.294% | J.uu7% | 500,11 | 3.997{1261,0 | 0.8927E-08| 5923,3 43.50
0.900 [B7.298 [J.84%7% | 5055.9 | 3.997{1254.9 | 0.BBBSE-O8| 59u1,9 53.60
0.900 [B7.302 {J.4u74 | 50719 | 3.99T]1288.9 | 0.8843E-O8 | 5960.5 83.70
D.BB [ B7.307 |D.8u74 | 50B7.8 | 3.997|1272.9 | 0.B8B0VE-08| 5979.% 53.80
0,897 [ 87.31Y [d.4k76 | 5103.8 | B.99T[1278,9 | O.ATH0E-O4| 5998, 53.90
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TABLE1.- VALUES FOR RATIOS OF
M p/pt p/ot T/T¢ a/n a/pt A'/A v/Vg v/a*

SU.00 | 0LIRYPE-DT | O.TPBOE~OU | O.73I9E-03 | D.2TOSE~-01 | O UPUGE-O8 | 0. 6095E-06 | 0.9996 | 1.99927
S4.10 | 0. IN3BE-DT | OL197VE-DU | O.T298E-D3 | 0.2TOTE-01 | 0. 4923E-0k | 0.4086E-06 | 0.99986 | 1,99927
64,20 | 0.T42TE-O7 | 0.Y962E-04 | 0.7273E-03 | 0.269TE-D) | O.NP00E-08 | 0,603BE-0% | 0.9996 | 1,997227
64,30 | 0.VUTBE-O7 | 0.79S2€~0k | 0. T25%E-D3 | 0.2693E-0V | 0.MB7RE-O8 | D.60106-06 | 0.9994 | 1,99927
64,40 | 0.¥805€E-07 | 0. YPWSE-D4 | 0. 7228E-03 | 0.24896-01] 0.MBS56-08 | 0.5982€-04 | 0.990086 | 1,99928
64,50 | 0. V394E-O7 | 0. Y93RE-ON | 0.T206E~03 | 0.268BUE-01 | D.UBY2E-0b | D.S9SRE-OL | 0.9996 | 1.99928
S4.80 | DLIIB3E-OT | 0. V925E-04 | D.TIBWE-D3 | 0.246B0E~01 ] O.4BIDE-Ok [ 0.5927E-04 | 0.9998 ] 1,99728
64.70 | 0.1372E-07 | D.19V6E-O8 | D TI1STE-03 | 0.2578E-01 ] D.LU7BBE-Ok | O, 580¥E-08 [ 0.9996 | 1.99928
64.80 | 0.V362E-07 | 0. 190BE-08 | 0.TV139E-03 | D.28726~01] D UTEBE-08 | D.5BT2E-O8 | 0.99956 ] 1.99929
44,90 [ DJY3SIE-O7 | 0.1B99E-008 | D TIITE-03 | 0.2646BE-00 | D.L7UUE-OU | 0. 58L5E-04 | 0.9996 | 1.99929
65.00 | OL1381E-O0T7 | 0. VBP0E-ON | D.TD9BE-O3 | D.2664E~0t | DLUT22E-Ok | O.SBIBE-04 | 0.99098 | 1.99929
85.10 | 0.1331E-0T7 { O.18BTE-OL | 0.TDTUE~-D3 | D.2850E-0Y | 0.4700E-0b | O.STRIE-Ok { D.99956 1 1,99929
85,20 { 0.1321E-07 | 0. 1875E-0L | 0.TIS2E-03 | D.265BE-01 | D.UGTPE-Ok | O.5T65E-O% | 0.99946 | 1,.99929
6530 ] 0.T3VVE-O7 | O.TBOUE-Ob | D.7031E-03 | 0.2852E~-01 | O . MESTE~O% | O.SY3BE-08 | 0.9998 | 1.99930
85.u0 { 0L1301E-0T7 | 0.1B58E-0k | 0.TDOPE-03 | 0.28LT7E~01 | 0.WO638E-0k | O.ST12E-O4 | 0.9996 | 1.59930
65.50 | 0.V1291E~07 | 0. P8UTE-Ob | 0.69B8E-03 | 0.26WBE-01 | D.461SE-Ok | 0. 5588E-0% | 0.9997 | 1.90030
85.60 § 0.V28VE-07 | 0.1839E-0L | D.8968E~03 | 0.2639FE-01 | O.4SPNE-Ok | 0.5860E-0% | 0.999T7 | 1.999230
65.70 §{ D.V2TFVE-07 | D PA30E~04 | OLOPUBE-03 | 0, 2635E-01 | 0. USTIE-0% | 0.5838E-08 | 0.9997 ] 1,99031
45.80 | 0.V1252E-D7 | 0. T822E-0b { 0.8924E-03 | 0.2631E-0t | 0. 4SS2E-04 | 0.5808E-04 | 0.9997 ] 1.9993)
45.90 | 0.1252E-07 | 0. 181%E~QL | 0. 86F03F~03 | 0.2627E-01 | 0. 4S3VE-O8 | 0.55B3E-06 | 0.9997 ] 1,99031
65.00 | D.V283E-07 | 0. TBOLE-O4 | 0.5882E-03 1 0.2623E~01 | O.US511E-08 | 0. SES0E-04 | 0.999T | 1.99931
665,10 | 0.V2336-07 | 0. IT7QTE-O% | 0.6882E-03 | 0.2619E-01} 0. 4490€E-08 | 0.55326~08 | 0.999T | 1,99931
66,20 | 0.VYZ28E-O7 | 0. TTO9E~0% | 0L4BUTE-D3 | 0.2415€-D1 ] O.4M70E~-0% | 0.550TE-04 { 0.999T | 1.99932
66,30 | 0.V2Y5E-07 | 0. YTBIE-O4 | 0.56920€~03 | 0.2612E-01 | O.uMS0E-O% | D.SUB3E-0% | 0.909097 | 1,90032
66,40 | 0.1208E-07 | 0L Y773E-O% | 0.6B00E-03 | 0.260BE-01 | O.u&30E-0% | 0. SKSBE-O8 | D.09997 | 1,.99032
66.50 { B.YTOTE-DO7 | OLYTASE-D4% | 0.46TT7PE-D3 | D.260LE-01] D.MbI0E-Ol | O.5833E-08 | 0.9907 | 1.90932
66,50 | 0.VIBBE-OT | DL ITSTE-O% | 0.8TSPE-D3 | 0.2600E-01] 0.4390E-0k | 0.5409E-O8 | D.999T | 1,.90932
66,70 | BLIITIE-OT | 0. ITNRE-ON | 0.673P€-03 | 0.2596€-01 ] D.UBTOE-06 | O.53BSE-O4 | 0.9997 | 1.99933
66.83 | 0.TITDE-O7 | DL ¥7HYE-OL | 0.4TIPE-O3 | 0.2592E-0V | D.U3ST1E-0 | 0.S381E-0% | 0.9997 | 1,99913
66.90 ] 0.YTISV1E-07 | 0. YT3UE-ON | B.6L99E-03 | 0.258BE-0% | D.U3BTE-O% | O.SB3ATE-ON [ D.9997 | 1.99933
67.00 | 0.7153E-07 | 0. YT286E-0% | D.ABTPE-03 | 0.2584E-OV | D.U312E-06 | 0.S3I3E-Ok | 0,997 | 1.99933
6710 | DLVIWRE-OT | 0L YTIBE-ON | D.6559E-03 | 0.2580E-01 | D.U293E-Ok | 0.5209FE-0h | 0.9907 [ 1,99933
67.20 1 DLVIZSE-OT | 0L Y7VIE-ON | D.BS3PE-03 | D.2STPE-OV | DL L2TUE-Ok | D.5265E~0u | 0.9997 | 1.99934
67.30 | D.TI27E-07 | DL PTOSE-O4 | 0.8519E-03 | D.2SP3E~01 | O.W255E-0k | D.5282E-0u | 0.9997 | 1.99093%
6T.40 | 0L1119E-0T [ 0. VS9SE-O0 | D.6500E-03 | D.2S69E-0 | 0. 4238E-0% | 0.S21PE-0% | 0.9997 | 1.9993y
6P.50 ] DJIVVIE-O07 | OLV4BBE-Ok | 0.45B0E-03 | 0.2S65E~01 | 0, M21TE-Ok | O.SY98E-04 | 0.9997 | 1.99903%
6T.40 | 0.1102E-07 § 0. TSBO0E-OL | 0.6561E-03 | 0.2561E-01 | 0.4 198E-0% | O.SYTBE-0u | 0.9997 | 1.99934
6T.T0{ 0.VI9%E-07 | O.YSTSE-OU [ 0.45L1E-03 | D.2558F-01 | O.M1BOE~O% | 0.S1S0E-0u | 0.9997 | 1,99935
6T.80 | D.VIBBE-O7 | 0. THS8E~0 | 0.8522E-03 | 0.255uFE-01 | O UVS1E-08 | 0.S12TE~«D0 | 0,909 1.997935
6T.90 1 0.137BE-0T7 | 0. T6SBE~CL | 0.8S03E-03 | 0.2550E-01 | O.MV43E-0% [ 0.5I04E-0O4 | 0.9907 | 1,9093%
6B.00 { 0.Y0TO0E-07 | 0.1651E-Ok | O.O6MBUE-03 | 0,2588E-01 | 0.4 125E-0% | 0.5082E~04 | 0.9997 | 1.99935
6B.10 | 0.V1053E-07 | 0. T6UME-DM | 0. 8485E-03 | 0.2583E-01 ] D.MI0TE-O% | D.50606~06 | 0.9997| 1.99935
68.20 | 0.V055E-07 | 0.T634E-08 | 0.84USE-03 | D.253I0E-01} 0.U0BPE-O% | G.503TE-Ok | 0.999T | 1.99934
48,30 | 0.V0MTE-07 | 0. 1629E-0% | 0.382TE-03 | 0.253SE~-01 § D.4OTVE-O% | 0.50156-04 | 0.999T7 | 1,99935
68,40 | 0. YDM0E-D7 | 0.V622E~06 | 0.480BE-03 | 0.253VE-01 | 0.40S3E-0k | 0.M993E-04 | 0.9997 | 1.99934
68.50 | 0.1032E-07 | 0.T61SE-0O8 | 0.8389E-03 | 0.252ME-D1 | O.MOISE-On | 0.MP72E-0% | 0.9997 | 1.9993%
68460 | 0.1028E-07 | 0.Y40BE-O6 | 0.83TVE~03 | D.2528E-01] 0. UDIBE-O% | O.MP50E~04 | 0.9997 | 1.99934
6B.70 | 0.1D1T7E-D7 { 0. V460VE-OW | 0.5352E-03 | 0.2520€-01 | 0.4DO0E-Ok | 0. MP28E-04 | 0.999T | 1.90038
68.80 | 0.10Y0E-07 | 0.YSOWE-O4 | 0.4338E-03 | 0.251TE-01 | 0.3983E-0% | 0.490TE-0s [ 0.9997 | 1,90937
68.90 | 3.V002E-27 | 3. 1SBT€-04 { Gu&316E-03 | 3.2513E~-01 | 0.39656~04 | 0. UB36E-0% | 0.99097 [ 1.9923T
6%.00 | G.V9S1E-08 | 0. 1580€-04 | 0.629T€~03 | 0.2509E-01] 0.394BE-0O0 | O, LBLWE-O8 | 0.999T | 1.9993T
69,10 1 0.99T9E-08 | OLYSTSE-ON | 0.4279E-D3 | D.2506E~DV{ 0.3931€-04 | O WBUBE-O% | D.9P97 | 1.99737
69.20 | 0.930BE-08 | D.1SOTE~O8 | D.828E-D3 | 0.25026~0V | 0.3918E-Ok | D.4822E-0u | 0.2997 | 1.99937
6%.33 | 0.973BE-08 | 0.1580€-04 | 0.6263E-03 | 0.2499E-01 | 0.3B9TE-Ob | O.4BO2E-O4 | 0.9997 | 1.99938
69.40 | 0.966BE-08 { 0.SS3E~-08 | D.4225E-03 | 0.28956-0V | 0D.3880E-O0 | O TBT1E-ON [ 0, 0997 | 1.90938
69.50 §{ 0.9599E-08 | 0. YSUSGE-ON | D.B20TE-03 | N 2UPTE-01 | 0. 386LE-Ok | O.4THOE-0U | D.9997 | 1.99938
89,601 D.953DE-09 | D.PSWDE-ON | D, 8180€-03 ] 0.2%BBE-01 | D.30LTE-Oh | D.MTUOE-O4 | 0. 9997 | 1,.99938
69.70 | 0.7462€-08 | 0.V533E-04 | D.61T7T1€-03 | 0.2UBUE-OY | 0.3B30E~0O% | O.MTIPE-O4 | 0.9997 | 1.990938
69.80 | D.P39UE-08 | D.VPS527E~Ok | 0.81SUE-03 | D.2UBIE-01 | 0. ZBINE-O4 | 0. %899E-0% | 0.999T | 1.99938
69.90 | D.9327E-0R | 0.1520E-0k | 0.6138E-03 | 0. 24TYE-Ct | 0.3TOBE-On | 0. MGTIE-0% | 0.9997 | 1,99939
70.00 | 0.9261E-08 | 0. IS1LE-OM | 0.8119€E-03 | O 24TUE~O1 | 0.3782E-0k | 0. NOS9E-0N | 0.9990T7 | 1,99939
TO.10 | D.PY0SE-08 | OLPSO7E-OU | D.OTIDTIE-D3 | 0. 24TOF-01 | O.3T6SE-04 | 0. 4639E-08 | 0.9997 | 1.99939
70.20§ 0.91306-08 | O.VSOTE-O4 | 0.80B8E~03 | D.2867E-01 | 0. 37TH9E-0k | O.UBIPE~DW | 0.999T | 1.99039
T0.3D | 0.9065E-0B | O.TSOME~Ok | 0.606TE-03 | 0.2863E-01 | 0.87336-08 | 0.46006—0% | 0.9997 | 1.9993%
70.40 | 0.9001E-08 | 0. 1NBBE~OL | 0.80LPE-03 | 0.2860F-01 | 0, 3717€-0% | 0.4580€-04 | 0.9997 | 1.99039
70.50 | 0.B937E-08 | 0. T4B2E~Ok | 0.8032E-03 | 0.28456E-01{ 0.3TO2€-0% | 0.&581E~0% | 0.9997 | 1.9994D
TO.60 | 0.B378E-08 ] 0. TUTSE-O% | 0.821SE~-03 | 0.2653E~011 D.36B8E~0% | D.NSNTE-0% | D.999T | 1,90940
TO.70 | D.9312E-08B | 0. T489E-08 | 0.S99BE-03 | 0.208PE-01 | 0.36TDE-O% | 0.M5226-04 [ D.9909T | 1,90040
70.80 | 0.B750E-08 | 0, TWS3E-08 | 0.5981E-03 | 0.2W86F~01 | 0.3655€-04 | 0.WSO3E~04 | 0.9997 | 1.99940
T0.90 | 0.B48BE-08 | O TUSTE-O | DL.S?64E-03 | 0.2482E~01 | 0.34629E-0U | 0. WWBUE-ON | 0.9997 | t,990uD
71.00 | 0.B627E-08 | O.TUSTE-OM | 0.SPUBE-03 | G.2439E~01{ 0,.3628E-0k | O.MWUESE-On | D.9907 | 1.9904)
TY.10 | O.BSHTE-0B ] O.YWUUE-OW | 0.S731E-03 | 0.2u35E-~01] 0.3809E-0k | 0. 4kLSE-O4 | 0.9997 | 1.999u)
T1.20 | 0.8SOTE-08 ) DLVU3BE~OU | 0.SPIME-D3 | G.2432E-01] D, 359ME-0k | D.WU2BE-Q4 | 0.999T7 | 1.99741
T1a3D | D.9%47E-08 | D.V832E-04 | 0.5998E-03 | 0.282Z96-01 | 0.3579E-0k | D.MMDPE-O% | 0.9997 | 1.99941
Tv.uD | 0.83¥BBE-08 | 0.1426E-04 | 0.S8BVE~03 | 0.2%25€-01| 0.3564E-0k | 0.U391E-0b | 0.9997 | 1.9094}
T1.50 | 0.98330€-07 | O, Y420E~-0% | 0.5965E-03 | 0. 2422E-01 | D.3SUPE~-Oh | O.%3T2E-Ou | 0.999T | 1.999u1)
T1.40 | 0.8272F-08 | OL.IMILE-D% | 0.SBUBE-03 | 0.2%1BE-0V ] 0.3S34E-0k | O.%3I54E-0% | 0.999T7 | 1.99942
TVoTD | 0.B216E-08 | 0. YWOB8E-0% | 0.5932E-03 | 0.2815E-01 D.3519FE-08 | O 4334E-0u | 0.990T | 1.99942
TY.AD | 0.BISTE-DB | OL.YHOIE-O4 | 0.SA14E-03| 0.28¥2E-01{ D.3SOME-OL | O.%318E-04 | 0.9997 | 1.99942
T1.90 | O.8101E-D8 | 0. ¥S9TE-D4 | 0.5900€-03 | 0.2408€-01 | 0.34P0E-0b | 0.%300E-0% | 0.9997 | 1.999u2

Note: Inthese machine-tabulated values, the notation E-06, for example, indicates a multiplication factor of 1076,
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FUNDAMENTAL FLOW EQUATIONS

™ v,
deg | deg My | pa/mr |pa/ey |Ta/Ty | v 2/Byy | PL2/PL | M
0.895 | BT 1S | J.NuTh| 5119.7 | B3.997] 1280.9 | 0.8719E-0k] 5016.9 be.00
0.89 | B7.319 | d.6MT%] 5135.8| 3.997[ 1298.9 | 0.BATOE-O4f 6035.7 5810
0.B92 | BT.325| J.uu7k] 5151.8| 3.997] 128B.9 | D.B63RE-O4| 6054.6 68,20
0.A91 | B7.328 | J.au7u | 5167.91 3,907 1292.9 | 0.ASYBE-Ou| &073.% b4.30
0.890 | 87.332] J.u8Tu| 5183.9 | 3.997| ¥1296.9 | 0.BS58E-08| 5092.3 Bk. 40
0.888 | B7.335( J.M87k | 5200.11 3.997{ 1301.0| 0.B851BE-0k| 6111.3 Be.50
0.B87 | BT.SNO | J. 4470 | 5216.2 ) 8.997 1305.0 | D.B¥T9E-0L 6130.2 B4. 560
0.888 ] BT.SkN | J.uk7u | 5232.% | 3.997 1309.0 | D.BNNOE-OL{ 6189.2 6. 70
0.B8k | BT.SB| J.Mu74 | 526B.5| B.997| 1313.1 | 0.B401€-08] 5168,3 Be. B0
0.883 | 87,352 J.uu7%| 5248.8| 3.997 1317, 1| D.B362E-04| BVBT,3 B 90
0.882 ] 97.3%6 | 2.uu7u | 5281.0 | 3.997{ ¥321.2 | D.8323E-04 6206.M 8%.00
0.BB0 | A7.360 | J2.%kPu | 5297.3| 3.997 1325.3 | 0.B2B5E-0u| 5225.5 85,10
0.879 | 87.36% | J.uk7W| 5313.5| 3.997 1529.3 | 0.B2eTE-0% 6H2ub.b 6%,20
0.877| 87.368 ] J.uu?n| 5329.9 | 3.997 1333.4 | 0.8209E-04| 6263.8 85.30
0.876 | B7.372 | d.ew?u| 5366.2 | 3.997 1337.5 | 0.8172E-04 6283.0 55.80
0.B75 | BT.378 | J.ubTh | 5382.6 | 3.997} 1341.8{ 0.8135F-08 £302.2 55.50
0.873 | B7.380 | J.6u7u | S378.9 | B.997] 1345.7 | 0.809TE-DY4 6321.5 85.60
0.872 | B7.38% | J.MuTuU | S395.% | B.997| 1389.8 | 0.BOSYE~Ok| 6340.8 55.70
G.BTY | B7.3688 | 2.uNTh | Sk11.8| 3.997] 13583.9 | 0.8028E-0W 6360.1 65.80
0.869 | 97,392 J.eu?h | Sk20.83 | B.997) 1358.0 | O.T9BTE-Ou 6B879.% 8%.90
0.858 | UT.896 | J.uMTh | Skhb, 7| 3,997 1382.1 | 0.7951E-0% 6398.8 56.00
0.867 | U7.%00 | J.a8Tu4 | Sus1.3| 3.997| 1366.3 | O.TPISE-D4 641B.2 54,10
0.866 [ B7.%0% | J.u874 | Su77.8 | 3,997 1370.% | O.TBTOE-04] 6M37.6 86,20
Q.86 | BT.UOB | D uMTh | SuQw.b | 3.997 1378.5 | O.7TAMLE-Ou| &6457.1 86.30
0.863 | 87.%72 | d.0u?n | $510.9 | 3.997] 1378.7 | O.7B09E-04 OUT6.6 66,40
0.882 | B7.WIB | J.uhTh | §527.6 | 3.997 13B2.8 | O.7TTIE-Ou &496.1 58.50
0.860 | 87.820 | J.%uTh | S5uk.2 | 3.997 1387.0( 0.7739E-0u| 6515.7 56.60
0.859 | B7.%28 ] DouuTu ! $560.9 ) 3.997] 1301,2( O.7TOME-OW| 4535.2 64.70
0.858 | 8T.%2T | J.vu?h | S577,5 1 .99 1895.3 | 0.7689E-04 6550.9 56.80
0.856 | BT. %31 | d.uu?u | S696.3 | 3,907 1399,.S | 0.7685€-04 657h.5 65.90
0.0855 | 87.535 | d.uuThu | S611.0 | B.997 16D3.7 | O.THOVE-ON| 6598.2 87,00
0.85% | ST. 439 | JD.buT% | S827.8 | 3.997] 1eO7.9 | O.TSSTE-O4| 6513.9 87.10
0.853 | BT7.8U3 | J.buTh | Sbkh.S | 3,997 1412.1 ] O.7533E-04 65633.6 67.20
0.851 | BT,enT | J.kuTu{ SE6T.% | B.997 1615.3 | O.7SO0E-Du| 8653.3 57.30
0.850 | BT7.%430 | J. kT | $5670.2 ) B3.907] 1620.5 | O.TwB7E-O8 6673.) 7. 40
0.B89 | 87,858 | D . huTh | SBOS.Y | 3.997] 1426.T | 0.7w33E-Oki 6892.9 57.568
0.848 | BT.458 | D 44Tk | STI1.9 | B.997 1428.9 | 0.ThOYE~-O8) &TV12.8 57.60
0.8%8 | 87,482 | D wuTs | S728.9 | 3.997| 1433.2 ( 0. 7ISBE-O| 6T732.7 5T. 70
0.B85 | BT.46S | D uNTh | 5765.8 | 3.997 1437.% | 0.733SE-0 8T752.6 57,90
0.8%4 | BT. 489 | J.0uTy | 5762,8 | 3.997 ekl 8| 0.7303F-04| &772.5 87.90
0.B43 | 87.6T3 | D MNPl | STTO.7 | B.997 14k5.9 | O.T2TVE-O8] 6T92.5 58.00
0.861 | B7T.8T7 | D, w7k | ST98.8 | B.997| 1%450.1 | O.TZB9E-0u| 6B12.95 88.10
0.84%0 | B7.490 | J,au7u | SB13.8 | 3,997 1454, | O.F20TE-OW| 6B32.5 88,20
0.839 | BT 4S8k | d 84Ty | SB30.9 | 3.997] 1458.7 | O.71T6E-0O4| 5852.5 58.30
0.838 | B7.498 | D 4kTh | SBL7.9 | 3.997] 1462.9 | O.TIeRE-O04| 5872.6 50.%0
0.836 | BT.NQY | D Mk?h | 5885.1 | 3.99T7[ 1u67.2 | O.7YI3E-0%] 8B892.7 58.50
0.R35 | BT.NQS | J.MMT4 | 5882,2 | 3,997 1%71.5 | 0.TOB2E-OM 6912.8 58.60
0.83% | BT.4Q9 | D 4ulTh | S5899.4 | 3.997| 1875.8 | 0.705VE-0ON; 5933.0 58.70
0.833 | BT.502 | d.%u74 | SO15.5 | 3.997| 1%B0.1 0.TO20E-ON8] 6953.2 68.80
0.832 | B7.506 | D.mk7h | 5993.8 | B.99T7] 1uBN.% | 0.6990E-04 3973.4 58.90
D.83D | 87.509 | d.wulh | 5951.0 | 3.997] 1uB88.7 | 0.6950E-08| 6993.7 39.00
D.029 | BY.SI3 | D uu7u | 5968.3 | 3.997] 1493.0 | 0.6929E-0%| TO14.0 69.10
0.828 { 87.5TF | d.ud7u | 598S.5{ 3,997] IN97.3 | D.8899E-0Ok| T03u.3 89.20
0.B27 | B7.520 | D.ek?8 ! 8002,9 | 3,999} 1501.7 | 0.4870E~O4f 70Sk.& 89.30
0.826 | B7.52% | J.ue?u | 6020.2 | B.99B| 1506.0 | 0.680E-08| TOTS.0 59.40
0.824 | B7.527 | . uk7u | 50937.6 | 3.99B} ¥510.3 | 0.6811E-Oki TO9S.4 59.50
0.82% | 87.%3Y | J.uB74 | 6054.9 | 3.99Bi 15t8.7 | O.6THVE~OH| TV1S5.8 89.60
0.822 | B7.S%% | d.uklh | 80T2.% | B.999} 1519,0 | 0.4T52E-ON| T138.3 89.70
0.821 | B7.538 | d.uh?u | 8089.8 | 3.908; 1523.% | 0.6T23E-On| 7158.8 59.88
0.820 [ 87.582 | d.uk?u | 6307.3 | 3.998| 1527.8 [ 0.669uE-OW| TIT7.3 $9.90
0.819 [ B7.585 | J.ub7u | 612%,7 | 3,998} 1532.1 | 0.46BBE-O8| 7197.% T0.00
0.BY7 [ B7.5%9 | J.ub7u | 6142.3 | 3,998} 1538.5 | 0.4637E-08| 7Z18.% 70.10
0.B18 {B7.552 | J.ub7u | 6159.8 | 3,998} 1580,9 | D.48609E-04| 7239.1) 70.20
D.815 | B7.5S58 | doul?i | BITT. 4 | 3.998] 1SNS5.3 | 0.6SB1E-O| T259.7 70.30
0.B16 | B7.559 | dJ.uk’70 | 6194.9 [ B.99B8| V580.7 | 0.46553E-08| T280.% TO.40
0.813 | B7.552 | d.yu7u | 62712.8 | 3.998] 155%.1 | 0.4525E-0%| 7301.) 70.50
0.B12 | 87,586 | J.ub?0 | 6230.2 | B.998| 1558.5 | 0.889TE-O| T32)1.8 T0.60
0.B10 | B7.56% | d.ulTu | 6267.9 | 3,998| 1562.9 | D.48TOE-O] T342.5 T0.7C
0.B09 | B7.573 | J.uu70 | 6265.5 | 3.998[1567.3 | 0O.4643E-O| 7363.3 70.86
0.808 [ B?2.578 | J.ub7u § 6283,.3 1 3,998(1571.8 | 0.4%15SE-08| T3Bu.]Y 10.90
0.807 [ B7.550 { D.ub7& | 6301.0 | 3.999[1576.2 | 0.63B8E-0k| Tu0S.0 T1.00
0.806 {B7.593 [ J.uNT78 | 6318.8 | 3.999| 158D0.6 | D.4361E-08| 7u25.8 71.10
0.805 [B7.8356 | 2 w7y | 6336.5 | 3.998[15985.1 | D.6335E-0k| Tuub.7 T1.20
0.808 [B7.5%0 | J.wn7h | 6354, | 3.998| 1589,5 | 0.6300€-08| Tuo6T7.7 T1.30
0.802 [B87.593 | J.%u7u | 6372.2 ! 3.999]1594.0 | 0.42B2€E-04| TuBA.& Ti.40
0.80) [ B7.597 | J.ubTs& | 6390.1 | 3.999|1598.5 | 0.16265E-08| 7509.6 T1.50
0.B00 [ 87,800 | J. Ty | 440T.0 | 3,998 1802.9 | 0.18229E-04; T530.6 T1.80
0.799 17,693 [ . ek?u | 8425.9 | 3.998;1407.% | 0.6203E-0k| 7651.7 T1.70
0.798 |B7.507 | d.4n?u | A%43.B | B.998)1511.9 | D, 61TPE-OW| T5T2.8 T1.80
0.T97 [B7.610 | d.nh?y | 68581.8 | 3.993]1816.% | 0.6152E-04] 7593.9% 71.90
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TABLEI.- VALUES FOR RATIOS OF
M p/pt ooy T/Ty afay a/py AY/A V/Vo | V/a*

72.00 | 3.304S5€E-08 [0.¥39)E-0% 1 0.STOYE-03 | 0. 2u0SE-01 | 0. 3L7SE-O | 0. 8232608 | 0.9997 | 1.99942
72,10 | 0.T989€-0B |0, 13B5E-0k [0.STHBE-03 | 0.2802E-01 | 0.3LSTE-Ok [ 0. Y284E-~0O8 | 0.9997 | 1.99942
72,20 | 0.7934E-DB {0.37PE-04 [ 0.5TS2E-03 [ 0,.2398E-01 | 0. 3MUTE-N% [ 0. U24EE-04 | 09997 | 1.99942
72433 [0.TBY9E-08 [O0LY37HE-Ok [D.STISE-03 | 0.2395E-01 | 0.3W326~0% [N, Y229E-04 | 0.999T | 1.99343
7240 [ 0.T7B25€-09 | Q. V3868E-0% | 0.ST22E-03 [ 0.23925-01 | 0.38VAE-00 [0 K2YVYE-O4 | 0.999T7 | 1.99043
72.59 | 0.TT7VE-08 [ 0. V362E-04 [ 0.STONE-03 | 0.2388E-01 | 0. 3L0LE-O8 0.4 19RE-OU | 0.9997 | 1.999u3
T2.60 [0.T719E~08 0. VY35TE-D4 | 0.548B9E-03 [ 0.23R5€~01 | 0.3390E~-08 [ 0. M1TTE-06 | 0.999T7 | 1.99943
T2473 | 0.T585E-08 |0, V35VE-04 | 0.54T3E-03 | 0.23B2E-0) | 0.3376E-D4 | D.L159E-0% | 0.999T7 | 1.99943
T2.80 {D.TS513E-08 { 0. TSUSE-DU | 0.58STE-03 | 0.2379E-00 [ 0.3342E-06 {0 U142E-04% | 0.9997 | 1.99943
T2.93 {0.TSH1E-08 | 0, 1S40€E-04 | 0.S642E-03 | 0.2375E-0) | 0. 334AE~04 | D H125E-0% | 0.9997 | 1.9994u
73,00 | 0.7509€-08 | 0.13356-04 |0.56266-03 | 0.23728-01 | 0.3335E-04 | 0.%108£-0% | 0.9997 [ 1.99944
T3.10 [ 0. TuSBE-0R | 0. ¥329€E-04 [ 0.S6VV1E-03 | 0.2349E-01 | 0.3321E-0k | D.LODTIE-ON [ D, 0097 | 1.9994y
73,20 | 0.7407¢-08 | 0. 132ue-0u |0.65066-03 [0.2366E-01 | 0.3307€-0% | 0.40T5E-0u | 0.9997 | 1,990k
73.30 | 0.T3STE-08 | 0. ¥Y318E-0ON | 0.5580E-03 | 0.2342E-01 | 0. 329UE~Ok [ D LOSBE-O8 | D.P997 | 1.997NN
T3.40 [ 0.7307E-08 | 0.Y3136-08 | 0.5565E-03 | 0.2359€6-01 | 0.3280€-0 | 0.L0U2E-0% | D.997T7 | 1.997hi
73.50 | D.T257€-09 | D.T308BE-0N | 0.5550€-03 | 0.2356F-01 | 0.326TE-Ok | 0.U025E-04 | 0.9997 | 1.99%44
T3.60 [ 0.T20B€E~-08 | 0.13026-08 [ 0.5535€6-03 | 0.2353€E-01 | 0.3254E-0b | 0. LOOOE-OM | D.FPOT | 1.99945
T3.70 [ 0.TISRE~-0R | 0. ¥297€-04 [ D.5520E-03 [ 0.2349E-01 | 0.3241€-08 | 0.3992E-04 | D.999T7 [ 1.99945
T73.80 | DTYVIE-0B | D.1292E-08 | 0.55956-03 [ 0, 2306E-0Y | 0.322TE-04 | 0.39T5E-0% | 0,990 | 1.900uS
T7T3.90 | D.TO63E-08 [ 0.V286E-08 | 0.54F0€-03 | 0.2348F-01 | D.32V4E~Ok | 0.3960E-04 | 0.9997 | 1.99985
TW.00 | 0.70156-08 | 0.P2B1E-OW [ 0.54T5€6-03 | 0.234DE-01 | D,3201E-0Ob | O.39LUE-O4 | D. 9007 | 1.99945
Tw.1D | 0.5988E-08 { D, ¥278E~0L | D.5441E-03 | D.2337E-01 De3168BE-Ok [ D.392BE-04 | 0.9997 | 1.9994S
Tho2D [ 0.86921E-CGR {0 T2T1E-Ob [ O SULAE~03 | DL233UE-01 | D.3V76E-0% | 0.3912E-0% | 0.9997 | 1.990us
Tho30 | O.49TSE-0R | 0. 1248E-0k | Do5%31E-03 | D.23F1E-01 | 0.3V163E~04 | D.3BQTE-ON | 0.9907 | 1,9994s
Th.uD | 0. 4829E-08 | 0. 1281€E-04 | 0.S41TE~03 | 0.2327E-01 | D.31S50E-0Ok [ O.3BBIE~QN | 0.9997 { 1.909Ls
TS5 | 0.57B3E-08 [ 0. 1256E-0k | O.S5402E-03 | 0.232%E-01 | O.313TE-Ob | 0.3BHSE-O4 | 0.9997 | 1.9994s
T4.6D | 0. 8T3BE-0R | 0. 1251E-0k § 0.536BE-03 | 0.2321E-01 | 0.3V125E-0% | O.3BSQE-O4 { 0.9907 | 1.999us
Tu.70 | 0.6693E-08 | OLVZUBE~OW { 0.5373£-03 | D.231BE-01 { D.3V42E-0k { 0. 3BINE~O4 | 0.9907 | 1.999K8
Th.o80 | 0.6688E-08 [ O.T2M1E-Ok | 0.5359€~03 | 0.231SE-0) | 0.3100E-04 | 0. 3RIQE-0u | 0., 9977 | 1.99%4s
TWe93 | 0.B5450NE-0B | 0. T236E-04 | DoS3USE-03 | DL2312E-0) | 0.30BTE-Ob | 0. 3BOME-O% | 0.9997 | 1.999%T
75.00 | D.6560E-0B { 0. 1231E~04 | 0.5331€-03 | 0.2300E~0) | 0.307SE-Ok | 0.3TBPE-O4 | 0.9997 | 1,990047
75.10 { D.651TE~OB | 0. 1224E-0k | 0.5318€-03 | D.2308E-01 | 0.3063€~0% | O.3TTIE-0% | 0.9907 | 1.999u7
75.20 | 0.69TSE-08 [ 0.1221E-0k | D.53D2E-03 | 0.,2303F-0! | 0.3051F -0k | 0.375BE=0O% | 0.9997 | 1.9994T
75.30 | 0. 583VE-0R | 0. 1218E-04 | 0,5288€-03 | 0.2300E~01 | 0.3039F-08% | 0.3TH3E-04 [ 0.9997 | 1,99947
T5.40 | D.H3RAE-08 | 0L 1211E=0b | 0.S52THE~Q3 | DJ229PE-01 | D.30286E-04 | 0. 3T29E=-0% [ 0.9997 | 1.99947
75.52 | 0.5348E-08 | 0.1208E-04 | 0.5260E-03 | 0.2298E-01 | 0.30T4E~Dk | D.3TINE~O | 0.990T | 1.20947
75.62 | 0.5308€-08 | 0.1202E-0% | 0.5248E-03 | 0.2290E-01 | 0.3003E-04 | 0.3899E-0% | 0.9997 | 1.99948
75.70 | 0.8283E-0B | 0.1197E-04 | 0.52326-03 | 0.22BFE-01 | 0.2991E-0k | 0.368SE—04 | 0.999T | 1.99948
75,80 | 0.6223E-08 | Q. YVQ2E~0% | 0.5219E-03 | 0.2284E-01 | 0.2979E~0% { O.B6TOE-0% | 0. 9997 | 1.999u8
75.90 | 0.8VBYE-08 | 0. YVIBTE-O% | 0.S20SE-03 | 0.228%€-01 | 0.298TE-04 | 0.3BS5E~0% | 0.999T | 1.999u8
76.00 | 0.6TH0E-0B | 0, TVB3IE~OW | O.5V91E-03 | 0.2278E-01 | 0,2955€-04 | 0.36%V1E-08 | 0.9997 | 1,990u8
76.10 | 0.6100E-08 [ 0. YV7BE~O4 | 0.SYTBE-03 | 0.227SE-01 | 0.294E-Ok | C.IB2TE-08 | 0.92997 | 1.99948
76.20 | 0.6050E-08 { OLIVTSE-O% | O.SVOME-D3 | 0.2272E-01 | 0.2932E-04 | 0.38V3E-04 | 0.9997 | 1.99948
T76.30 | 0.5029€-09 | 0. 1189E-04 | 0.SYSIE-03 | 0. 2269€-01 | 0.2921€-0% | 0. 359BE~00 | 0.9997 | 1.997u8
T6.40 | 0.59B1E-08 | 0L Y1OLE-O4 | 0.5V37E-03 | 0.226TE~01 | 0.2909E-0% | 0.358E-08 | 0.909T | 1,99949
76.50 | 0.5942E-0A | 0. T160€-04 | 0.5V24E=-03 | 0.2264E-01 | 0.2B9BE-0% | 0.3570E-06 | 0.9997 | 1,99049
765.60 | 0.5703€-0°2 | 0.Y15SE-0% [ N,SYIDE-03 | 0.2261€-01 | 0.288T€-08 | 0. 3BSBE-04 | 0.9997 | 1.99949
76.70 | 0.5885F-28 | 0. TISIE~Ok { 0.5997€-03 | N.225BE-01 | 0,2B75E-0% | 0.3542E-04 | 0.999T | 1.999u9
76.80 [ 0.58276-08 | 0. 114AE-0b | 0.5084E-03 | 0.2255E~01 | 0.2B6LE~O4 | 0.3529E-00 | 0.999T7 | 1.999u9
76.90 | 0.STRYE-0R | 0. VIL2E-Ok | 0.SO70E-03 | 0.2252E-01 | 0.2853E-04% | 0.3515E-04 | 0.9997 | 1.99949
TP.00 | 0.5752E-08 | 0. V¥37E-04 | 0.5957E-03 | 0.2249€-01 | 0.2B42E-0% | 0. 3501E-0% | 0.9997 | 1.29949
TP10 { 5.STISE-DR | 00 1133E-04 | 0,594uE-03 | 0.2246E-01 | 0.2831E-04 | 0.34RBE-04 | 0.9997 | 1.99950
TT.20 | 0.SHT9E-0R | 0L 1129E-04 | 0,5I31E-D3 | 0.22436-01 { 0.2B20E-04 | O.IUTUE~OU | 0.9P97 | 1.99950
T?7.30 [ 0.S5%1E-D8 | O, YV2UE-O% | G.5318E~03 | D.2240F-0) | 0.2BOPE-O% | 0.34AVE-04 | D.909T | 1.29950
TT.40 | 2.5605€-08 | 0. PV120E-04 | 0.S00SE-03 | 0.223T7€-01 { 0.279BE-O8 | 0. ILUTE-04 | 0.9997 | 1.99950
TP.50 { 0.SS69E-DB | 0. YVISE~Ob | O.4992F-03 | N.2234E-01 1 0.278TE-0% | 0.3u3RE~O% | 0.9998 | 1,99950
TT7.80 | 0.5533E6-0R | 0L V11 VE-O% | O MITPE-D3 | 0.2231E~0)1 | 0. 2T7TE~-Nk | 0.F421E-04 | 0.909B | 1,99950
TF.70 | D.59TE-D9 [ OL.YIOTE~Dh | 0. 896TE-D3 | 0.22729€-01 | 0.2TSBE~-O8 | D.INOFE-O% | D. 9908 | 1,99950
TT.80 | 0.5482€-08 [ 0. V103E-D% | 0. NP56E-03 | 0.2226E-0) | 0.27S5€-0% | D.IZQUE-Oh | 0.9998 | 1.99950
TT.90 | 0.5822¢-08 | 0.TOPBE~DU4 | 0. 49HYE-D3 | 0.2223E-01 ] 0. 2TH5E-08 | 0.F3B8IE-04 | 0.9998 | 1,99951
78,00 | D.5393E-08 | 0. JOPUE-O4 | O NP29E-03 | D.2220E-01 | 0.2734E~-06 | 0.336BE-08 | D.9998 | 1.99951
7B.10 [ 0.S3S9E-0B8 | 0. YOOOF~0W | O UP1SE-D3 | 0. 221TE-D) | 0.2T24E-NN | 0,B3SSE-0% | 0.9998 | 1.99951
TR.20 | DaS5324E-D8 | 0. Y0B6E-0U | 0.4FD3E-03 | D.221LE-01 | 0.27)I3€E-00 | D.3343E-04 | 0,9998 [ 1,9995)
78.30 | 0.5293€-08 { 0.1082E~04 | O.4BQ1E-D3 | 0.2212E-0Y | 0.2703E-0% | D.3330E-0% | D.9998 | 1.9995)
TBLU0 | D45255€-D8 | 3.TV078E-04 | D.497RE-03 | 0.2209€-01 | 0.2692€-04 | D.331TE-O4 | D.9908 | 1.9005]
78,50 | 0.%223€-08 | 0. VO73E-04 | 0. NBOLE-03 ] 0.2206E-03 | 0.2682€-0% | D, IBOLE-O4 | 0.9998 | 1.9995)
TR.60 | 0.5190€-08 | 0.Y069E-04% | 0.495UF-03 ] 0.2203E-0) | 0.2872E-0% | 0.3292E-04 | 0.9998 | 1.9995)
78,70 § 0.5157E=-D8 | 0. T065€6=-04 | 0.84841E-03 | 0.2200E-01 | 0.26562E-00 | 0.3279€-0% | 02998 | 1,79952
7B.BO | 3.5124F-08 | Q.YDSTE-Ok | 0.8929E-03 ; 0.219BE-0V | 0.2852E-04 | D.3247E-04 | 0.9998 | 1.99952
78.90 { D.5092€-08 | 0. TOSTE-Ok | O.NBI17E-03 | 2,21956-01 | 0.2642E-06 | 0,325&E-00 | 0.9998 | 1.99952
79.00 | 0.5060E-08 | 0.7053€-04 | 0.48056~03 | 0.2192E-0) | 0.2632E-0% | 0.3242E-0% | 0.9998 ; 1.99352
79.10 1 ND.SI28E-28 | 0. TOU9E-0k | 0. 4T92E~03 | 0.2180E-0% | D.2822E~N% | 0.3230E~04 | 0.9998 { 1.99052
79.20 ] D.UP9BF-08 | 0. YOUSE-OW | 0. MTADE-D3 | 0.2186E-01 | DL2812E-Oh | 0. 321AE-04 | 0.9998 | 1,99952
T9.30 | OLUIBHSE~0B | OLYOUVE-DU4 | O M769E-03 | 0.21BME-D1 | 0,2602E-0b | O.8205E-04 | 0.9998 | 1,99952
T9.40 | D.WP3SE-08 | 0.V03TE-O% | DL NTS58E-03 | 0.2181E-01 | 0.2592E-0% | O.FVPBE-0% | 0,9998 | 1.99952
795 | 0.9703€-03 | O.VOSSE-OU | O.NTWNE-03 | 0.2178BF-0Y | 0.2582E-0% | 0.3YBYE-Cs | 0.9998 | 1.29953
T9.60 | D.4872€-08 | 0. TO30E-0b | 0.T7T336-03 | 0,2175E-0% | 0.25T3E-0% | O.3V49E~04 | 0.9998 | 1,9995]3
79.70 | 0.%942€-DR | 0.7028E-04 | O.MT2V1E-03 | 0,2173E-01 | 0.2563E~-0k [ O.F3VSTE~O4 | 0,.9908 | 1.99953
79.80 | D.¥812E-08 | 0.1022€-04 | D.LTOPE-03 | 0.217DE-0Y { D.2553E~-0k | 0.314QE-04 | 0. 9998 | 1.99953
T9.90 | D.NTRIE-DB { OLYOVBE-D4 | 0. 4B9TE-03 | D.214TE-OV { D.2SLUE-OW | 0.3VIE-O8 | 0,9998 | 1.99953

Note: 1Inthese machine-tabulated values, the notation E-06, for example, indicates a multiplication factor of 1076,
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FUNDAMENTAL FLOW EQUATIONS

=
B, v,
deg | deg My | pe/pr [pa/ey | Ta/Ty | oy pfeyy | Pr2/P1| M
0.796 | B7.613 | D ubTh | 679,77 [ 3.998(1620.9 | 0.6126E~04 | 7815.0 r2.00
0,795 (87,617 | J.ubTy | 647, T [ B.999 [1625.4 | 0.6101E-04] 7636.2 T2.10
0.794 | B7.820 | J.ukTu | 6515.8 | 3.999/1629.9 | 0.4075€-04| T6S7.4 72.20
0.792 | 87,823 | J.ub74 [ 6533.8 [3.998 163u,4 | 0.60506-0u| T8TR, 5 72.30
0.791 | B7,626 | J.4474 | 6551.9 | 3.998{1838.9 | D.4025€-04 | T499.9 T2.40
0.790 87,530 | ).uuT3 | 8570.0 {3,998 1643.4 | 0.4000E-04 ! T721.1 72.50
0.789 187.533 | ). uu73 | 8588.2 | 3.998 [1648.0 [0.59T6E-04 | TTU2.5 T2.60
0.788 | B7.436 | ).4u73 | 6608.3 [3.998(1652.5 | 0.5951E-04| 7743.8 T2.70
0,787 | B7.639 | 3.uu?3 | 6628.5 | 3.998{1857.1 |0.5927E-0u| TTBS.2 72.80
0.786 | 87.883 | J.4uT3 [ 8842.7 |3.998(1661.6 | 0.SPD2F-0k ! 7B06.4 T2.90
0.785 [B7.686 [J 473 | 6661.0 |3.998|16566.2 |0.5878E-0%| 7828.0 73.00
0.7B4 [A7.86% |J).4673 |56679.2 | B.998 |14670.7 | 0.SRSUE~Ok| T849.5 135.10
C.783 |B7.652 [).%UT3 | 6697.5 [3.998 1675.3 | 0.S830€-04| T871.0 73.20
0.732 187,556 |).4473 |6715.8 [3.993(1679.9 | 0.SBOSE-O4 | 7892.5 73.30
0.781 87,859 | J.uk73 |673%.2 [3.999(168L.5 | 0.5TB3E-04| TO14.0D 73.140
0.7B0 |B7.662 | ). 4473 {6752.5 [3.9991639.1 [ 0.S7TSOE-06 | 7935.5 73.50
0.779 | 87,865 [), 4073 [6770.9 |3.9991623.7 | 0.5736E-0L | 7957,2 73.80
D.777 |BT.658 [).8473 [ 8789.3 | 3,998 1698.3 | 0.5T126-04 | TOTE.8 73.70
D776 I B7.57V | ). 4473 [ 6807.8 |B.998!1702.9 | 0.58896-06 ] 8000.5 73.80
0.775 |8T.675 | ).68u73 (8828.2 |3.99811707.5 |0.586BE-0k | 8022.2 73.90
0.774 [87.878 | J.4u73 |6Bub.7 [3.998|1712,7 [0.5683E-04 | 043,9 .00
0.773 187,681 [J.uu73 |8B63.2 |8.998 |1716.7 |0.5620€-04 | 8055.7 7h.10
0.772 197.83% | ). 4473 [ 6881.8 |3,.998[1721.4 |0.559RE~0% | B0B7.5 78,20
0.771 |B7,887 |).4473 16900.3 [3.998|1726.0 |0.S5756-08 | 8109.3 Th.30
0.770 |B7.890 |).4u73 [501B.9 |3.9981730.7 |0.5553E6-068 | B131.1 Te.40
0.769 |87.8%3 |1, ub73 [6937.5 | 3,998 1785.3 [0.5530€-08| B153,0 76.50
0.768 {B7.698 [ 0.4LTT [6956.2 [ 3,998 [17T40.0 {0.5508E-04| B1T4, 9 .60
0.756T {B7,699 |J.4473 [6974.B {3,998 [1T4h.4 |0.5486E-0k | B195,8 78.70
D.766 [87.703 [).4u73 | 6993.5 |3.998 |1Tw?.3 | 0.5464E-Ok | 8218.8 ™ .80
0.785 [87.706 ) %473 [7012.2 |3.998[1754.0 | 0.5442E~Ob | B2u0.8 Th.90
0.784 (87,709 [J.u4?3 [703Y.0 [3.99B;1758.7 |0.542%E-0k | 8262.8 75.00
0.763 187.712 |J.6k?3 [7049.7 [3.998(1763.4 |0,5399E-0u | B284.8 78.10
.762 |87,715 [J.U473 |706B.5 [3.998|1788.1 |0.S3TPE~04 | 8306.9 75.28
0.761 |BT.TIB [J. 4473 (T7087.3 [2,998/1772.8 |0.5956E-0%| 8829.0 75.38
0.760 |87.721 [d.u473 [T106.2 |3.993[1777.5 |0.53356-08 | 8351,2 75.40
0.759% |B7.728 |3.4473 |712%.0 {3,998 1782.2 [D.5314E-04 | B373,3 5.50
0.758 [B7.727 |J.uL73 (713,90 (3,998 [1788.9 |0.5293€-06| 8395,5 75.60
0.7ST [87.730 |J.4473 [7162.8 |3.998 (1791.6 |0.52726-0u| Bu17.7 75.70
0.756 |87.733 |D.un73 [7181.8 [3.999 |1796.% |0.52S1E-Ok | BuUO.0 75.80
0.7S5 187.735 |3.w473 |7200.7 |3.998 1831.1 |0.52306-0u | 8k62.3 | 75.96
0.75% |BT.739 |).uk73 |7219.7 |3.998|1805.9 {0.5210E-Dk4 | BuBN.& 76.00
0.753 |87.782 |).4473 17238.7 |3.993[1810.8 |0.SIBRE-04 | BS06.9 74,710
0.752 |87.785 ). k73 (7257.8 |3.998{1B15.4 |0.S189E-04 | 8529.3 76.20
0,751 187,76 (D wu73 |7276.8 |3.993 !1020.t |0.SI4AE-O4 | BES1.7 76.30
0.750 [87.751 (J.4673 |7295.9 |3.998 [182.9 {0.S128E-0u | BST&. 1 76.40
0.749 (B7,7S% [). 4473 |7315.0 {3.998 [1829.7 |D.S10BE-Ou | BS96.6 T6.50
0.Tv8 [B7.756 |J.u873 |T7338.2 {3.998 |1834.S {0.508BE-04 | 8819, 76.60
0.Tw? [B7.759 J.uk73 |73%53.3 [3.999(1839.3 {0.5068€-04 | BoLI.6 T6.70
D.7hé 1B7.762 [).ub73 |T372.5 [3.999 [1Ben.) |0.SOLOE-OL | 8B5N.T 76.80
0.765 |B7.755 {).4473 {T3971.7 [3.998 [1848.9 [0.S02906-0% | B68S.T T6.90
O.76b |BT.788 [J,uu73 i7411.0 [3.999 [1853.7 [0.5009€-0u | 8709.3 77.00
0.783 |B7.771 17,4473 {T430.2 [3.998 [185B.5 [0.u990€-0n | 8732,0 77.10
0.762 [8T7.TTh [).4473 |7u49.5 (3,998 [1863.3 [0.NQ71E-0% | BTSU.6 r7.20
0,761 97,777 [J.4uT3 [7ub8.8 [3.998 [1888.) [0.N9S1E-04 | BTT7.3 77.30
0,740 |B7.780 |J.u473 |Tu8R.2 [3.998 [1873.0 |0.4932€-0u | BR0O.O 7.0
0.739 (87,783 |).u47% [7507.5 [3.998 NBTT.8 |0.%013E-0u | BR22.8 77.50
0,738 (B7.795 |3.u473 |7528.9 [3.998 |[1832.7 [0.8894E-OL | BLS.4 17.60
0.737 87,788 (3.4473 |T546.3 (3,998 [188T.5 |0.4BTSE-OL | 886A. 4 77.70
0.736 [B7.79)1 |).44T3 |7565.8 |3.998 [1892.4 |0.4857€-0L | 5891,2 77.80
D736 [B7.79% (I 4k73 :7585.2 |3.998 {1897.2 [D.¥B38F-08 | 89141 77.%0
0.735 [B7.T97 (D.4473 |7604.7 [3.998 [1902.1 [0.4819E-04 | 8937.0 78.00
0.734 87.800 |D.uu73 |7624.2 [3.998 [1907.0 |0.4801E-0k | 8950,9 78.10
0.733 187.902 [).4u73 |76%3.8 [3.998 h91).9 |0.u7B3E-04 | 8982,9 78.20
0.732 [B7.805 |).uuT3 [7683.3 !3.998 [1916.8 |0.%76ME-ON | 9005,9 78.30
0.731 187.B08 1D.%4T73 |7682.9 [3.998 [1921.7 |0.4TusE-0u | 9028,9 78.80
0.730 187.811 |D.uuT3 |7702.5 [3.998 [1926.5 |0.872RE-08 | 9051.9 78.50
0.729 187.33% [). 4873 17722.2 [3.998 |1931.5 [0.4TV10E~Ou | 9075.0 78.50
0.728 187.816 [).ua73 l7TH1.8 [3.998 1934.4 [0.4692E-0u | 9094, 78.70
0.727 187.919 [I.&b73 IT761.5 [B.998 [1941.3 |0.k6PuE-OL | 9121.2 78.80
0.726 187.822 [J.4473 '7781.2 (3.999 |1986.2 |0.4856E-OL | OTuu. 78.90
0.725 |B7.825 [J.u473 |7801.0 [3.998 [1951.2 [0.4839E-0% | 9167.6 79.00
0.726 IB?7.827 [).4473 [7820.7 [3.998 [1955.1 |0.862)E-0% | 9190.8 .10
0.723 B7.830 1).We73 |7860.5 |3.993 [1961.1 [0.4608E-04 | 92141 79.20
0.723 187.933 ).8473 (7860.3 (3.998 [1986.0 |0.45B6E-0u | 9237,4 ™.30
0.722 [87.836 [J.4473 |78B0.2 |3.998 [1971.0 [0.MS69E-04 | 9260.7 79.80
0.72) [87.8338 |J.uu?3 [7900.0 {3.999 [1975.9 |0.4552€-04 | 9284.0 .56
0.720 |87.9%1 (J.u473 [7919.9 (3.998 1980.9 [0.N535£-08 | 9307.4 79.80
0.719 (B7.38% ). u4T3 |79%9.8 (3,998 [1985.9 [0.85186-0u | 9330.8 79.70
0.718 (87,886 1. L473 [T959.8 :3.998 11920.9 [0.wSO1e-0u | 93542 79.R0
Q.717T [87.869 [d.uuT3 [T979.T [3.998 1995.9 [0.wuBuE-ou | 9377.7 ™.90
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TABLE I.- VALUES FOR RATIOB OF
M p/pt p/py T/Ty a/a a/m A"/A v/iVg | v/a*

80.00 |0.4752E-08 |0.TOVYUE-O4 |0.468SE-03 0.21656-01 | 0.2534E-08 [0.3122E6-04 | D.9998 1.79953
80,33 |D.%7226-0R |0.10V0E-04 0.487WE-03 [0.2V626-0V | 0.2525E~04 [0.3110E-0% 0.9998 {1,99953
80.27 [0.45936-08 |C.100TE-O1 0.4A862E-03 [0.2159£-01 | 0.2515E-04 0.3099€-0% [0.9998 | 1.99953
80.%0 |0.8664E-08 |0.V003E-0K 0.446506-03 {0.2156E-01 [ 0.25086E-0% 0.30B7E-04 | 0.9298 | 1,99953
80,40 |0.4635E-08 |0.999¥E-05 0.N839E-03 [0.2154E-01 | 0.2497€-04 0.30THE-0u | 0.9998 | 1.99954
20.50 | 0.4608E-0B [0.9956E-05 0.442TE-03 | 0.2151E-01 | 0.24BTE~ON 0.3064E-D4 | 0.9999 | 1.9995L
80.60 |0.9578E-08 [0.9917E-05 O uH1HE-03 | D.2VLUBE-01 | 0.2478E-04 0.3053E-04 [0.9998 | 1.99954
80.70 |0.¥S¥PE-OR |0.98B0E-05 O.MH0UE-03 | 0.21W6FE-01 | 0.2669E-0k 0.3042E-0% [C.9998 | 1.99954
80.80 |0.4S21E-03 [0.9844E-05 |0.u593E-03 2.2143E-01 | D.2460E-0% |0.3030E-04 0.999R | 1.99954
80.90 |0.Ws93E-2B {0.9807€E-05 0.4532E-03 | D.210E~01 [ 0. 2851E-0k D.3019E-0% {0.9998 | 1.9995%
81.00 |0.4486E-08 |0.9TTIE-05 0.4570E-03 |0.2138E-0) | 0.24L2E-OL 0.3008E-04 {0.9998 | 1.9995%
81,10 [0.4u3BE-0R |0.973SE-DS 0.M5SFE-03 [ 0.2135€-01 | 0.2L33E-04 0.2997E~-04 {0.9998 | 1.90954
81.29 |0.4411€-28 |0.95699€-05 0.&4548E-D3 [0.21336-01 | 0.2424E-04 0.2998E-04 [D.9998 | 1.99955
B81.30 |0.4384E-D8 |0.986%E-05 0.M53PE-03 |D.2V30E-01 | 0.26)5E-00 0.29756-0% {0.9998 | 1.99955
81,40 |0.43STE-08 [0.9628E-05 0.4526E-03 |[0.2127€-01 | 0.2u06E-N% 0.2968E-04% [0.9998 | 1.99955
81.50 |0.%330E-08 [ 0.9592E-05 0.451SE-03 [D.2V25E-01 [ 0.2397€-0% 0.2953E-06 [ 0.9998 | 1.99755
81.60 | 0.4308E-08 {0.9SSTE-05 0.4503E-03 [ 0.2122€-01 |0.23BBE-0W 0.2942E-0%¢ [0.5998 | 1,99955
81,70 |0.%2T7BE-D8 [0.9522E-05 0. M492E-03 | D.2120E-01 [ 0.2379E-04 0.2931E-04 | 0.9998 [ 1.99955
81.80 | 0.8252E-08 [D.94ATE-0O5 0.44B1E-33 |D.211TE-0) | 0.2371E-0% 0.2921E-04 | 0.9998 | 1,99955
81.90 |0.4225E-38 |0.P452E-05 0447 IE-03 | D.2114E-01 | 0.2362E-0k D.2910E-04 [0.9998 | 1.99955
82.00 |0.%200E-08 |0.Qu1BE-05 |0.khb60E-O3 0.2112E-0% | 0.23536-06 |0,2B99E-0u [0.9998 1.99955
R2.70 [0.4175€-08 |0.9383€-05 D.WMUPE-D3 [0.2109E~-01 [0B.2345E-D4 0,2889E~04 {0.9998 | 1.99956
82.29 |D.WTe9E-08 [0.9349€E-D5 0.%4386-03 |0.210TE-01 | 0.233BE-Dk D.2B8TRE-0% [0.999B | 1.00956
82.33 |0.%T28€-98 |0.9315€~05 |0.4U2TE-D3 0.2V04E-01 [0.232BE-O% {0.2B85RE~0U 0.9998 | 1.99956
82.40 |0.9099E-08 [0.92B1€-05 0. MU 15E-03 [0.2102E-01 | 0.2319E-0% 0.2RSTE-O4 [0.9998 | 1.99958
82.50 | 0.40T6E-08 | 0.9248E-05 0.4406E-03 | D.2099E-01 |0.2311E-0% 0.2B4TE-Q% |0.9998 | 1.99956
A2,60 {0.%I50F-0B j0.921%E-05 0.439SE-03 | 0.2098E-01 | 0.2303E-04 0.2837E-04% [0.9998 | 1.99958
82,72 |0.%325E-38 [0.91B1E-05 0.8385E-03 | D.2094F-0V | 0.229UE-04 0.28256E-04 [0.9998 [ 1.99958
82.80 [0.4001E-Q8 {0.9IUBE-05 0.%374E-03 {D.2091E-01 | D.22B6E-0k 0.2R18E-04 | 0.9998 | 1.99956
82,90 {0,39T7E-08 |D.9?)I5€-05 0.4363E-03 | 0.2080€-01 | D.2278BE-Ok 0.2806E-04 | 0.9998 | 1.99954
83.00 |0.3953E-08 |0.9082E-05 0.8353E-03 |0.2088E-01 | 0.22469E-04 D.2T95E-08 [0.9998 | 1.99956
83.10 [0.3925€-08 [ 0.9D%9E-05 0.N3%2E-03 | 0.2084E~01 |0.2261E-0N 0.,2TBRE-06 [ D.0098 | 1.999057
83.20 |0.3906E-08 |0.90166-05 |0.4332E-03 |0.20816-01 |0.22536-0% |0.2T76E-04 | 0.9992 | 1.99957
83,30 | 0.3883E-08 ] 0.8984E-05 0.%322E-03 {0.2079€-01 | 0.2245€-0% 0.2T4LE-06 |D.9998 | 1.99957
83.40 |0.3959F-08 [0.B952E-05 0.4311E-03 [0.20T74F-01 | 0.2237E-0% 0.2TS6E-04% |0.9998 | 1.99957
83,50 j0.3335E~0R |0.8920E-05 0.4301E~-03 | 0.20TUE-01 |[0.2229€E-0k 0.2TN6E-08 [0.9998 [ 1.9995T
A3.40 |0D.38136-08 |0.88ABE-0S5 0.%291E-93 |D.2071E-01 {0.222VE-0% 0.2T38E-0N | 0.9998 | 1.9995T
B83.70 |0.3791E-0B |[0.BB55E-05 0.4290€-03 [D.2069E-0t |0.22V3E-0N 0.2T26E-0% {0.9998 | 1.99257
83.8) [0.378BE-08 |D.BB2NE-QS 0.4270E-03 | 0.2068E-01 |0.2205E-0% 0.2T1TE-0 | D.9998 | 1.99957
83.90 |0.3746E-08 {0.8793E-05 0.4260€-03 |0.2064E-01 | 0.219TE~-Ok 0,270TE-04 | 0,9998 | 1.99957
84.00 |0.37236-08 |0.8T41€-05 |0.u250E-03 0.20626-0V |0.2189E-0% {0.269T7E-0% |D.9098 1.993957
84.10 {D.3T01E-08 |N.8T30E-05 0.4240E-03 |0.2059E-01 |0.2182E-0V 0.26BRE-04 [0.9998 | 1.9995R
A4.20 |0.3879E-08 |0.8699E-05 [0.M230E-03 0.205T€E-01 |0.21TUE-O0% |[0.28TRE-DU 0.9998 | 1.99958
B84.30 |0.385R6-08 [0.B658E-05 0.4220E-03 [0.2054E-01 [ 0.2166€E-00 0.2869€-04 [0.999B |1.99258
Bu. k) [D.B935E-0R [0.B437E-05 0.4210E6-03 |0.2052E-01 |0.215BE-0% 0.2859€~0% {0.9998 [1.999S8
84.50 |0.3515FE-08 [0.B407E-05 0.82006-03 [0.2049E-01 {0.2151E-0% 0.2650E-0% [0.9998 |1.99958
B4.60 [0.3593E-0R [0.BSTSE-05 |D.4190€-03 0.2067E~0) }0.2143E-0% |0.2640E~-0V 0.9998 | 1,99958
A4 .70 |0.3572€-08 [0.BSWBE-OS 0.4180€E-03 |0.2085E-01 |0.2138E-0k 0,2631E~0% [ 0.9998 | 1,99958
84.82 |0.3551€-08 [D.B516E-05 [D.u170€-03 0.20426-01 {0.2128E-0% |0.2522E-0% 0.9998 | 1.99958
A4%.90 {0.3530E-08 |0.8484E-0S 0.4360E-03 | 0.2040E-0) 0.2121E-04 |D.2812E-0k {0.9958 1.99958
85.00 |D.35)0€-08 [0.BUS6E-DS 0.M1531E-03 |0.2037€-01 |0.2113E-04 0.25603E-0% [D.9998 [1.99958
85,10 |0.34B9E-08 |0.8428E-05 0.4143E-03 [0.2035E-01 {0.2106E-0k 0.25%94E-04% |0.9998 [1.9995%
e 20 |0 3u89E-08 10.B396E-05 {0.4131E-03 [0.20336-01 |0.2098E-0% |0.2585€-04 | 0.9998 |1.99959
85.30 |0.34uBE-08 [0.B3&TE-0S 0.4121E-03 [0.2030E-01 {0.2091E-0% 0.2576E-08 {0.9998 [1.99959
85.4D |0.3428E-0B [0.8338E-0S 0.8112E-03 [0.2028E-01 ;0.2088E-04 0.256TE~-03 |0.9998 [1.9995¢
85.50 |0.3408E-3R [0.B30BE-05 |0.%)102E-03 5.202SE-01 |0.2076E-0% |0D.2558E-0% 0.9998 [1.990959
B5.40 |0.3388E-98 |0.B8279E-05 [D.40D93E-03 D.2023E-01 |0.2069£-0% [0 2549E-0% 0.9998 |1.99959
85,70 |0.3346%€E-08 [0.B82506-05 0.4083c-03 |0.2021€-01 |0.2062E-0h 0.2540E-0u [0.9998 |1.99959
85,83 |0.3349E-n8 {0.B222€-05 D.4DTWE-03 [0.,2018E-01 |0.2055E-0% 0.2531E-0% |0.9998 |1.99959
85.90 |0.3330E-08 [0.A1996-05 |0.WO6LE-O3 0.20166-01 |D.2087E-08 |0.2622E-0% 0.9998 [1.99959
86,00 {0.33106-08 [0.B1464E-05 [0.4055E-03 0.2014E-0Y [0.2080E-0% {0.25613E-08 0.9998 [1.99959
6,10 |D.3291E-08 [0.B135E-05 [0.uJu5SE-03 0.2011~01 |0.2033€-00 |D.2505E-0% 0.7998 [1.99960
B84.20 [0.32T26-08 |0.8I0BE-05 0.4D38E-03 [0.2009E-01 {0.2026E-04 0LJ249BE-08 [ D,9998 |1.99960
96.30 |0D.3253E-08 |{0.B0BOE-0S 0.4026€-03 |0.2007E-01 |0.2019€-0% [0.2UBTE-O4 0.9998 [1,99960
86.%0 |0.3234c-08 |D.BOS2E~05 [0.uDI7E-O3 0.2004E-01 [0.20126-08 [O.2LT9E-04 (0.9998 1.99960
86.50 [0.3216E-08 |D.BQ2WE-O5 D.400BE-33 |0.2002E-01 {0.2005€-0k 0.2670E-0% [0.9998 |1,90080
A6.6) [0.3197E-08 [0.T996E-0S |0.3999€-03 0.2000E-01 |D.1998E-0% [0.2462E~D% |0.9998 1.99960
86,70 [0.3179E-08 |0.7958E~0S 0.3989€-03 {0.199TE-01 [D.1991E-0Ok D,2uS3E-04 [ 0.9998 |1.99960
A6.AD j0.3161E-08 |0.TI91E-05 0.3980E-03 [0, 1995F-0) |0.19BME-Ok D.2ULBE-O% [0.9998 [1.99980
pe 90 |0.3T%36-08 |0.7913E-05 |0.3771E-03 |0.19936-01 |0.19TBE-Ou |0.2u38E-04 [0.9998 {1.99960
87.00 |0.3125E-08 {0.TBBSE-05 |0.3942E-03 0.1990E~-01 |0.1971E-0% |0.2%2BE-Qu |0.9998 1.99940
87.10 |0.31076-08 |0.7859E-05 [0.8953€-03 0.19BBE-01 |0.198UE~0O% [0.2%19E-0u [D.7998 1.99940
87.23 |0.3099€-08 |0.7332E-05 D.394NME-03 [0, 1986E-01 (0. 19STE-0% D.2M11E-0% {0.9998 {1.99961
87,30 10.3571E-08 [0.TBOSE~05 [0.37¥5€-03 0.19BKE-01 [0.1951E-04 |0.2403E-04 |0.9998 1.99961
87.40 {0.3054E-0B8 {0.777BE-05 |0.3926£-03 0.1981E-01 [0, 194NE-DW |0.2395E-08 0.9998 {1.99961
87.50 |0.3034€-D8 {0.7TS2€-05 D.3917€-03 (0. 1979E-01 |0 193T7E-0% 0.2388E-08 [0.9998 [1.99961
87.60 [0.3219€-08 |[0.7T25E-05 |0.3908E-03 0.1977TE-OV |0.1931FE-08 |0.2378E=0% 0.9998 [1.99961
87.70 {0.3002F-08 |0.7699E-05 0.3899E€-03 |0.1975€E-01 |0.1928E-0k 0.23T0E~-O8 [0.9998 {1.999581%
AT.A0 [0.29ASE-08 |0.7673£-05 0.3390E-03 |0.3972€-0% [0.191TE-Ok 0.,2362E-08 [0.9998 [1.999061
A7.90 |0.2968E-38 {0.T44TE-05 |0.3881E-03 0.19706-01 [0.19V1E-08 {D.2358E-0% (0.9998 1.99761

L
Note: In these machine-tabulated values, the notation E-06. for example, indicates a multiplication factor of 10-6.
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FUNDAMENTAL FLOW EQUATIONS

v

d’;ﬂ‘ deg My P2/P1 |p2/Py |Ta/Ty | by a/pe1 | PL2/PL M

0.716 | 97.352] 2. %u73| 7999.7| 3.998/ 2000.9 | 0.uusPE-Ou| 9401.1| 80.00
0.715 | 8735k | ). 4473 | 8099.7 | 3.998 2005.9 | 0.uuSOE-Ou| 9427 A0.10
0.7t% | 87.357 | 3.%u73| 8039.8 [ 3,998 2010.9 | O.uu3ue-0u| 9uuB.2| 80,20
0.71% | 87.350 | 3.4u73| 8059.8 | 3.998| 2015.9 | 0.uu)7e~ou| ou71.8| 80.30
0.713 87.952 | J.4L73| 8079.9 | 3.993| 2020.9 | 0.4401E-0u4| 9495.% | 80,40
0.712| 87.985 | 3.4473| 8100.0 [ 3,998/ 2025.9 | 0.438ue-0ou| 9519.0| 80.50
0.711] 87,868 | 3.4u73| 8120.2 | 3.999| 2031.0 | 0.%368E-04| 9562.7| 80.40
0.710 | B7.870| 3.u%73| B180.3 | 3.998| 2036.0 | 0.%352€-08/ 9566.% | 80.70
0.709 | 87.373| J.uk73| B160.5| 3,999/ 2041.1| 0.83366-04| 9590.1| RO.80
0.708 | 87.A76 | 3.uk73| 8180.7 | 8.998) 2046.1 | 0.83206-08 9813.9 | 80.90
0.707 | 87.878 | D.4473| 8201.0 | 3.998/ 2051.2 | D.u308e-0u| 9637.8| 81,00
0.7071 87.991 | J.uu73| 8221.2 3.998[ 2056.2 | 0.u288e-0u| 9ssI.n| B1.T0
0.706 | B7.98% | . uk73| 82u1.5 | 3.998| 2061.3 | 0.4272e-0u| 9885.3 | B1.20
0.705 | R7.885 | 2.4473 | 8261.8 | 3.998] 2066.4 | 0.4256E-0W 9709.1| B1.30
0.70h | B7.889 | J.u473 | 8282.2 | 3.998) 2071.5 | 0.uZh1E-O| 9733.0| B1.u0
0.703 [ B7.891 | J.ukT73| 8302.5| 3.998] 2076.4 | 0.4225E-04 9157.0{ 81.50
0.702 | 87.874 | 3.uu73| 8322.9 | 3.998 2081.7 | 0.8210E-08 9780.9 | B81.50
0.701 | 87.996 | 3.u473| 83%3.31 3.998] 2086.8 | O.KT1ouF-Ou| 9BON.9| BI.TO
0.700 | 87.899 | 3.uur3| 8363.8 | 3.993| 2001.9 | o.u17T9E-0u| 9828.9 | 81.80
0.700 | 87.902 | J.4u73 | 838u.2 | 3.998] 2097.0 | O.u18uE-D4| 9853.0 | 81,90
0.699 | 97,794 1 9.uu73| Bu0s.7 | 3.998/ 2102.1 | O.u1uBE-0u 9877.1( B2.00
0.698 | 87,997 | J.uu73 | 8u25.2 [ 3.99%] 2107.2 | 0.%1336-08| 9901.2 s2.10
0.697 | 87.909 | J.uk73 | Buu5.8 | 3,998 2112.4 | 0.NI1RE-08| 9925.3 | 82.20
0.49% | B7,912 | J.uu73 | Bu6s.3 | 3.998 2117.5 | 0.u1036-08| 99uo.5 | 82.30
0.695 | B7.91% | J.uu73 | 8485.9 [ 3.098[ 2122.7 | o.no8BE-0u| 973,56 | 82.40
0.695 | B7.717 | ).uu73 | B507.5 | 3.993) 2127.8 | 0.u0736-0u| 9997.9 | 82.50
0.8%4 | B7.919 | J.8473 | 8528.2 | 3,998{ 2135,0 | 0.4059€-0u| 10022.1| 82.60
0.693 | 87.922 | 3.5473 | #SuBLB | 3.998] 2133.1 | 0.LOLLE-OL| 100kb.4 | 8276
0.692 [ 87924 | 24473 | 8567.5 | 3,998 2143.3 | 0.L029E-0u| 10070.7 | 82.80
0.691 [ 87.927 | J.uu73| 8595.2 | 3.998} 2148.5 | 0.401SE-0%| 10095.0 | B2.90
0.690 | 87.929 | 2.uk73 | 8611.0 | 3.993 2153.7 | 0.4000E-0u| 10119.4 | 83.00
0.689 | B7.932 | 3.uu?3 | 8831.7 | 3,998/ 2159.9 | 0.398sE-ou| 101838 | 8310
0.599 | 87.93% | 3.uu73 [ 8852.5 | 3,998 21541 | 0.3972€-0u| 10168.2 | B83.20
0.688 | 87.937 | D.uaT73| 8473.3 | 3.998 2160.3 | 0.3957€-04] 10192.7 | 85.30
0,887 | B7.939 | D.ubT3 | 859%.2 | 3.998] 2174.5 | 0.30u3E-04{ 10217.2 | 83.40
0.686 | 87952 | 3.uu73 | 8715.0 | 3.998| 2179.7 | 0.3929E-0u| 10241.7 | 83.50
0.685 | 87.93k | J.6L73 | 8735.9 | 3,099 2185.9 | 0.39156-04( 10266.2 | 83.60
0.685 | 87.9%7 | ). 4473 | 8756.8 | 3.998] 2190.1 | 0.3901€-0u4| 10290.8| 83,70
0.684 | 87.99 | 0.u473 | 8777.8 | 3.998] 2195.4 | 0.3887E-0u| 10315.% | 83.80
0.483 | 87.952 | J.uL73 | 8798.7 | 3,998] 2200.4 | 0.3873£-0u| 10340,1 63.90

»

0.682 | B7.95k | 3.4uT3 | B819.7 | 3.998] 2205.9 | 0.38S9E-0M| 10364.7 | 84,00
0.881 | 8T.955 | 3.4L73 | B80.7 | 3.998( 2211.1 | 0.38usE-0u| 103894 | Bu.i0
0.680 [ 87.959 | 3. w473 | 8861.8 | 3,998] 2216.4 | 0.3832E-0k| 10kI4.T | B4.20
0,630 | 87.951 | 3. 4473 | 88B2.8 | 3.998{2221.6 | 0.3818E-0k| 10638.9 | By.30
0.679 | BT.984 | J.4473 | 8903.9 | 3.008]2226.9 | 0.380SE-0u| 10863.7 | Bk.u40
0.678 | B7.958 | J.4473 | 8925,0 | 3.908) 2232.2 | 0.3791F-0u| 104B8.S | BK.SO
0.877 | B7.959 | J.8473 | 3946.2 | 3.998] 2237.5 | 0.3778E-0%[10513.3 | Bu.80
0.676 | 87.971 | J.aul3 | B9S67.3 1 3.998| 2262.8 | 0.3764E-0k| t053R.2 8s. 70
0,678 | 87.973 13,4473 | 8986.5 | 3.998] 2248, 1 | 0.37S1E-0u| 10563.1 | Bx.80
0.87S | B7.976 | J.usT3 | 9009.7 | 3.998] 2253.4 | 0.3738£-0u| 10588.0 | B4.90
0.67% | 87.978 | ). 4873 | 9081.0 | 3.996(2258.7 | 0.3725€-08] 10812.9 | 85.00
0.673 | 87,930 | ). 4473 | 9052.2 | 3.998| 2286.0 | 0.3712E-04| 10637.9 [ 85.10
0.673 [ 87,933 | J.uu73 | 9073.5 | 3.998| 2269.3 [ 0.3699c-0u{ 10882.9 | #5.20
0.672 | 87.995 | J.8LT3 { 909%.8 | 3.993| 2274.5 | 0.3s856-0u[ 106880 | 85,30
0.67) | 87.998 | 3.uw73 | 9116.2 | 3.998|2230.0 | 0.36P36-0n| 107137 | 85iu0
0.670 | B7.990 | ).uu¥3 | 91%7.5 | 3,998 2285.3 | 0.3660¢-0u| 10738.2 | 85.50
0.869 [ B7.992 | 3.4473 | 9158.9 | 5.998|2290.7 | 0.36L7€-0u[10783.3 | ®5.80
0.669 | 87,975 | J.uk73 | 9190.3 | 3.098|2296.0 | 0.363uc-08[10788.5 | a5.70
0,568 | B7.997 | 3.u473 | 9201.8 | 3.998[2301.% | 0.3622¢-08]10813.7 | 85.80
0,887 | 87.999 | ).%873 | 9223.2 | 3.998/2506. P | 0.3609E-0u|10838.9 | 85.90
0.656 88.032 | J.uu?3 | 924.7 | 3.998/2312.1 | 0.3596E-04{10864.1 | 86.00
0.865 | 88.00% | ). ukT3 | 9266.2 | 3.998[2317.5 | 0.358ue-04| 108894 | 88,10
0.865 | 88,006 | 2.us73 | 9287.8 | 3.998)2322.9 | 0.3571E-06| 109)4.7 | 84.20
0.664 | 88,009 | ).uu73 | 9309.3 | 3.998]2328.3 | 0.35506-0u | 10940.0 | 856.30
0.663 | 8B3.011 | ). 4473 | 9330.9 | 3.998]2333.7 | 0.3547E-0n| 10965.% | B6.40
0.662 | 88,073 [).uuT3 | 9352.5 | 3.99812339.1 | 0.353ue-08|10990.8 | 86.50
0,852 188,015 | D kT3 | 9374.2 | 3.998]2340.5 | 0.35226-04|11016.2 | 86.80
0.661 |88.01R |3 4873 | 9395.8 | 3.008/2%49.9 | 0.35106-08|11041.7 | B85.70
0.350 | PB.020 | J.4L73 | 9417.5 | 3.098/2855.3 | 0. 3n98E-0u|11067.2 | A&.B0
0.659 | 98,022 | 3.4u73 | 9u89.2 | 8.998[2350.7 | 0.3%8sE-0u| 11092.7 | Bs.90
0.859 {88.025 | 3.uk73 | 9461.0 | 3.098{2368.2 [ 0.3u7uE-0u[11118.2 | B7.00
0.658 | 88,027 | ).ukT3 | 9u482.7 | 3.998/2371.6 [ 0.3us26-0n] 11143,8 | B7.10
D.4ST | 88,029 | D.4kT3 | 950u.5 | 3.998[2877.1 | 0.3450E-0%| 111698 | 87.20
0.856 | BS.03) | J.4k73 | 9525.3 | 3.9982392.5 | 0.3u3RE-0u[11195.0| B7.30
0.856 | 88,034 | 3.4k73 | 9548.2 | 3.998|2398.0 | 0.3u26F-0u[11220.7 | BT.40
0.655 | B8.038 | J.4k73 | 9570.0 | 3.998(2393.% | 0.3W1SE-0u|11246.4 | B7.50
0.65k | B8.038 | ).4k?3 | 9591.9 | 3.908(2398.9 | 0.3w03E-0u|11272.1 | B7.80
0.653 | #8.040 | 24473 | 9613.8 | 3.998| 260u.4 | 0.3301E-08[11207.9 | B7.70
0.653 188,943 | ).5u73 | 9635.8 | 1.993[2429.9 | 0.3380E-0u[11323.8 | 87.80
0.652 [B9.0%5 | d.4u?3 | 9857.7 | 3.998[2v15. 8 | 0.336RE-0u | 113404 | 87.90
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TABLE 1.- VALUES FOR RATIOS OF

M »/pt o/py T/Tt a/ay a/p A'/A V/Vy | V/at

83.00 | 0<2751E-08 |0.7621E-05 | 0.38726-03 | 0, 1968E-01 | 0. 1904E-0k | 0.33WBE-04 | 0.9998 | 1,99951
8A.10 ! 0.2734E-0B |0.7SOSE-05 | 0.3864E-03 | 0.1966E-01 | 0. 1B9BE-0k [0.233RE-0 | 0,9998 1.99961
88.20 | 0.2718BE-N8 | 0.7569€-05 | 0.38556-03 | 0. 1963E-01 | 0.¥891E-0k [N, 2330E-04 | D.9998 | 1.90961
88.33 { 0.2703F-08 [ 0.75L3E-05 | 0.3346E-03 | 0.1961€-01 | 0. 1BBSE-0% [ 0,2322E-0% | 0.9398 1.99%62
88,40 | 0.28BSF-28 | 0.7S18E-05 [ 0.3938E-03 [ 0.1959E~01 | 0. 1879E-0k [0.231kE-O4 | D.999R 1.99962
88.50 | 0.2B869E-08 | 0.T%92E-05 | 0.3329€-03 | 0. 19STF-01 | 0.1872E-0b | 0.230TE-04 | 0.9998 | 1.99962
88.60 | D.2352F-08 | 0.TYSTE-0S | 0.3B20E-03 | 0.195S5E-0) | 0. 1BOSE-OL | 0.2299E-0% | 0.999B | 1.99362
88.70 | 0.28356-98 | 0.T4u2€-05 | D.3812E-03 | 0. 1952F-01 [ 0. 1860E-0% | 0,229YE-0% | 0.9998 | 1.99362
89.80 | 0.28216-08 | 0.7416E~05 | 0.3803E-03 | 0.1950€-01 | 0.¥BS3E~06 | 0.22R3E-04 [ 0.099A | 1,99982
88.90 | D.28056-08 | 0,7391€-05 | 0.3T9UE-D3 | OLI9UBE-OV | 0. 1BUTE-O¥ | 0.2276E-0% [ 0.9998 | 1.99962

89.00 | D.27THPE-08 | 0.7367€E-05 | 0.3TB6E-03 | 0. V1QubE-0Y | Q. 1BUIE-0b | 0.2268E-04 [ 0.9998 | 1.99982
89.10 | 0.27736-08 | 0.7342€-05 | 0.3777E-03 | 3. I9UNE-01 | 3. ¥B3SE-D4 | 0.2260E-04 | 0.9998 1.99962
89.20 | 0.275R€-0A | 0.7317€-DS | 0.3767€-03 | 0. V981E-01 | 0.1829€-0% | 0.2253E-04 | 0.9998 | 1.999462
89.30 | D.2782E~-0R { 0.7293E-05 | 0.9T6V1E-D3 | 0.1939E-0) | J.1B22€-Dh | 0.2245E-0Y 0.9998 | 1.99962
89.40 | 0.27276-08 | 0,7268€-D5 | 0.3752€-03 | 3. ¥937€-01 [ 0. VBI4E-0% | 0.223BE-04 | 0.9998 1.99962
89.50 | 0.27126-08 | 0.7244E-05 | 0.37W4E-03 | 0.1935€-01 | 0.1810E-04 | 0.2230E-04 | 0.9998 1.9996%
89.80 | 0.259T€-08 | 0.7220€-05 | 0.373SE-03 | 0.1933E-01 | 0.180LE-Ok [ 0.2223E-04 | 0.9998 1.99953
89.70 | 0.26826-9R | 0.7198E-05 | 0.3727E-03 | 0.1931E-01 | 0.1798E-0k | 0.2215E-0% | 0.9998 1.99963
97.89 | 9.286T€-28 | 0.7172E-05 [ 0.3719E-03 | 0.1928F-01 | C.1792E-0% | 0.2208E-0x 0.9998 | 1.99243
89.90 | 9.2652E-0R | 0.7T1LBE~05 | 0.37V1E-03 | 0. 1926E-01 | 0. 1788E-0% | 0.2200E-0% | 0.9998 1.99963

90.00 | 0.283BE-08 | 0.7124E-05 | 0.8702€-03 | 0. 1924E-01 | 0. 17BOE-0k [0.2993E-04 | 0.9998 | 1.99943
90,10 | 0.25236-08 | 0,7100E-05 | 0.3694E-03 | 0, 1922E-01 | 0. 1774E-O% | 0.2186E-0k | 0.9998 | 1.99963
90.20 | 0.2808E-0B [ 0.TOTTE-05 | 0.3586E-03 | 0, 1920€6-01 [ 0. 176BE-0k | 0. 2V79E-04 | 0.9998 | 1.99943
90.30 | 0.2594E-0P | 0.7053E-05 | 0.347BE-03 | D.191BE=-0V | 0.1763E-0k | 0.2171E-0% | D.9998 | 1.99963
90.40 | 0.2580E-98 | D.7030E-05 | D.3570€-03 | 0.V916E-01 | 0. 17STE~Ok | D.2164E-0% | D, 9998 | 1.99963
90.5) | 0.2565€-08 | D.TOOBE-0S | 0.3662€-03 | 0. 1914E-01 [ 0.17S1E-0% [ 0. 21STE-Oh | 0.9998 | 1.99963
90.50 | 0.25516-08 | 0.6983E-05 | 0.3653E-03 | 0. 1911€-01 | 0. 1T45E-08 | 0.2150E-0% | 0.9998 | 1.9996%
90.70 | D.2537E-0R | 0.6960€-05 | 0.364SE-03 | 0.1909€-01 | 0.1739€-0k | 0.2143E-04 | 0.9998 | 1.9996k
90.20 | 7.25236-08 | 0.6937€-05 [ 0.3537€-03 | 0.1907E-0F { 0. 1T3WE-0OU [ 0.213BE-0% | 0.9998 | 1.99364
20.97 | D.25%0E-09 | 0.4914€E-05 | 0.3629£-03 | 3.1905€-01 | 0, 1728E-04 [ 0.2129€-0% | 0.9998 | 1.9996k

91.00 | 0.24966-08 | 0.6B92€-05 | 0.3621€-03 | 0.1903E-01 [ 0.17226-0 | 0.2122E-04 | 0.9998 | 1.9994k
91.12 | 9.24R2E-07 | 9.6869F-05 [ 0.3814E-03 | 0.190VE-01 [ 0. ¥717€-04 | 0.21)5E-04 | 0.9998 | 1.9996u
91.20 | 0.24696-008 | D.68u6E-05 | 0.3506E-03 | 0, 1899E-01 | D 1T11E-O% | 0,2Y08E-04 | 0.9998 | 1.99964
91.30 | 0.24556-08 | 0.5824E-05 | 0.3598E-03 | 0. 1897E-01 | 0. 1705€-0% | 0.20%E-Q4 | 0.9998 | 1.99954
9140 | 0.24%2F-08 | 0.6802E-05 | 0.3590€-03 | 0. 189SE-01 | 0. 1700E-0% | 0.2098E-04 | 0.9998 | 1,929764
21,57 | 9.2423F-08 | D.677T9E-05 | 0.35B2E-03 | 0.1893E-01 | 0. 1696E-04 | 0.208TE-04 | 0.9998 | 1,995k
91.62 | 0.261SE-08 | 0.6757E-05 | 0.35TUE~33 | 0.1891E-01 | 0. 186RIE-0k | 0.2000E-0k | 0.999% 1.99964
91.70 | 0.24D2E-08 | 0.6T356-05 | D.3568E~03 | 0. 1ABBE-0! | 0. 1683E-0k | 0.2074E~04 | 0.9998 | 1.99944
91.80 | 0.2389F-98 | 0.6T13E-05 | 0.3559€~03 | 0. 1ARSE-O1 | 0. 1678E~04 | 0, 206TE-0y | 0.9998 | 1.99764
21.92 | 0.25756-98 | 0.6891E-05 | 0.3551E-03 | 0. 18BUE-01 | 0.1672F-04 [ 0.2060E-04 | 0.9998 | 1.90964

92.00 | D.2343E-08 | 0,6649€-05 | 0.3563E-03 | 0.18B2E-01 | 0. 166TE-Ok | 0.2053E-04 | 0.9998 1.90965
92.10 | D.2350F-09 | n.4B5UBE-05 | 0,35356-03 | 0.1880€-01 | 0. 1661E-0k 0. 204TE-0% | 0.9998 3 1.99345
92.20 | D.2338€-09 | 0.6526€-05 | 0.352BE-03 [ 0. 1878E-01 | 0. 1656E-0k | 0,20L0F-04 | 0,9998 1.99945
92.30 | 0.2325F-089 | 0.6805€-05 | 0.85206-03 | 0. ¥876€-01 | 0.1651E-0k | 0,2033E-04 | 0,9998 | 1,99965
92.40 | 0.23126-08 | 0.65936-05 | 0.3513£-03 | 0. 18THE-O} | 0. V6L5E-0U | 0.2027€-04 | D.0008 1.99965
22.52 | D.2300F-09 | 0.8562E-05 | 0.35056-03 | 0.1B72E-01 | 0. 1680E-04 | D.2020E-0% 0.9998 | 1.99345
92,60 | 0.2288£-08 | 0.6541€-05 | 0.3497€-03 [ 0. 1870E-01 | 0. 1635E-04 | 0.201kE-0% | 0.9998 1.99985
92.70 | 0.22756-78 | 0.6520€-05 { 0.3u90£-53 [ 3.186BE-01 | 0.1629E-00 | 0.200TE-0% | 0.9998 [ 1,99965
92.80 | 0.2253F-0R | 0.6499€-05 | 0.3UA2E-D3 | 3. IB6LE-01 | 0. T62LE-D4 [ 0.2001E-06 | 0.9998 | 1,99965
$2.93 | 0.22516-00 | 0, 647RE-05 | 0.3u75F-D3 | 3. 1B6UE-0) | 3.1619E-04 [ 0. 1OGUE-O4 | D.9998 | 1.99765

93,00 | 0.22%396-08 | 0.6457E-05 | 0.3487E-03 | 0.1862E-01 | 0.V141LE-O | 0. 1PB8E-04 | 0.9998 | 1.99965
93.10 | 0.22276-08 | 0.6436E-05 | 0.3460E-03 | 0, 1860E-01 | 0. 1608E-04 | 0. 1981E-04 | 0.9998 | 1,99965
93.20 | 5.2215€-n03 [ 0.6%1SE~05 | 0.3453E-03 | 0.1858E-01 | 0. 1603E-0k | 0. YOTSE-04 | 0.9998 | 1,99965
93.30 | 0.220%6-08 | 0.6395€E-95 | 0.3445E-03 | 0. 1856E-01 | 0. 159BE~0% | 0. 1969E-04 | 0.9998 [ 1.99964
93.40 | 5.2191E-08 | 0.863THE-05 | 0.34386-03 | 0, 1858E-C1 | 0.1593E-0% [ 0. 1962E-0u | 0,9998 1 1.99966
93.50 | 0.21806-0R% | D.6354E-05 { 0.3u306-03 | D.1852E-01 | 0. 15BRE-04 | 0. 1956E-04 | 0.9998 | 1.99966
93,60 | 0.2153FE-28 | 0.6333E-05 | 0.3423E-03 | D.18506-01 | 0. 1583E-0k | 0.1950E-04 | 0.9998 | 1,99364
93.70 | 0.21586-00 | 0.6313E-05 | 0.3416E-03 | 0. 18uBE-0) | O, ISTAE-N | OL1QLKE-O4 [ 0.9998 | 1.99966
93.80 | D.218SE-0R { 0.6293E-05 | 0.340PE-03 | D.FBUGE-01 | D.IST3E-0k | 0. 1937E-0u | 0.9998 | 1.99964
93.90 | 0.2Y34E-08 | 0.62T3E-05 | D.34OTE~03 | 0. 18UHE-01 | DL VS68E-0k | 0.1931E-04 | 0.9998 | 1.9996%

94.00 | 0.2122€-0% | 0.42536-05 | 0.339uE-03 | 0. 1BU2E-0 | 0. 1583E-0k | 0. 1P25E-0 | 0.9998 | 1.99968
Q4. 10 | 0.21V1E-0R | 0.6233€-05 | 0.339TE-23 | 0.1B4DE-01 | 0.1558E=0k | 0. 19I9E-O4 | 0.9998 | 1,90066
94.20 | 9.2100£-08 | 0.6213€-05 | 0.3380€6-03 [ 0.183BE-01 | D.1553E-0k | DL 1913E-04 | 0.9998 | 1.99366
94.33 | 0.2089€-08 | 0.4193€-05 | 0.33736-03 | 0.1836E-01 ] D.I5UBE-04 | 0L 190TE-04 | 0.9998 | 1,99946
94.40 | 0.27797-08 | 0.8174E-05 | 0.33656-03 | 0. 183LE-01 | 0. 1543E-0 | OLV901E-O% | 0.999R | 1,90966
94,50 | 0.20676-08 | N, 6154E-05 | 0.B353E-03 | 0. YA33E-0) | 0.1538E-04 | 0. 1B9SE-Ok | 0.9998 | 1.90946
o460 | D.20586-02 | 0.61356-05 | 0.3351£-03 | 0.1831€-0) | 0.1533E-04 | 0. 1839€-0% | 0.9998 [ 1.99766
94,72 | 2.23456-0% | D.6VISE-05 | D.33WGE-03 | 0. VA29E-0) | 0.152BE-06 | D.1393E-04 [ 0.9998 [ 1,99947
9u.80 | 0.2934E-08 | 0.6098E-05 | 0.3337E-03 [ D.1827€-01 | 0.1523€-0 [ 0IBTTE-OM | 0.9998 | 1,99947
94,90 | 0.2324E-08 | 0. A0TTE~0S | D.3330E-03 | 0. 1A256~01 | 0. 1519€~-04 [ 0. TATIE-O4 | 0.9998 1.99967

95.00 | D.2213€-08 | 0.605BE-05 | 0.3323€-03 | 0. 1823E-01 | 0.1514E-0u [ 0.1B55E-0% | D.9998 | 1.99947
95.10 | 0.2302€-0¢ | D.6038E-05 | 0.33186-03 | 0. 1821E=-01 | 0.1509E-0k | 0. YBSOE-0U | 0.999B | 1.99947
95.20 | 0.1992F-08 | D.6019E-05 | 0.33096-03 [ 0. 1AVPE-01 | 0. 1508E-0k | 3. YBS3E-06 | 0.9098 1.993467
95.30 | 0.1281F-08 | 5.6001€-05 | 0.33026-03 | 0. 1BITE-01 [ 0.1500E-04 | 0. VASTE-DY | 0.9908 | 1,99347
95.40 | 0.1971e-09 | 0.5982€-05 | 0.32956-03 | D.181SE-01 | 0. 149SE-O [ DLTAK2E-04 | 0.9998 | 1,99947
95.50 | 0.19516-08 | 0.59436~-05 | 0.3288€-03 | 0. IRI13E-01 | 0. 1490E-0 { 0.1A38E-04 | 0.9998 1.99987
95.60 | 0.19S1E-09 | 0.59%LE-0S | 0.32R1E-03 | 0.181V1E~0} | 0. INBSE-OW | 0.TBI0E-04 | 0.9998 | 1.9996T
95.70 | 9.1940F-08 | 0.5926E-05 | 0.32756-03 | 0. 18106-01 | 0. 1uBIE-04 | 0. 1828E-0% | 0.9998 | 1,9998T
95.83 | 9.1230E-97 | 0.590TE-05 | 0.3268€-03 | 0.1808F-01 | 2. 14TSE-0k | D 1919E-04 | 0.999R 1.99267
95.90 | 0.19296-08 | 0.5RB9E-0S | 0.3261E~03 | 0. 1R08E~O1 [ D.14T2E-O [ O, 1813F-0u | 0.9908 1.99967

Note:  In these machine-tabulated values, the notation E-06, for example, indicates a multiplication factor of 10-8,
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FUNDAMENTAL FLOW EQUATIONS

Vv
d‘;!‘ deg My pa/Py |pa/pr | To/Ty | b o/py,y | Pr2/PL M
0.551 | BB.0WT | D.4u73 | 9679.7 | 3.998|2u20.9 | 0. 3357E-04]11375.3 | B8.00
0.650 | 88.049 | 3. 4473 | 9701.7 | 3.998|2u26.% | 0. 33WSE-04|11401.1 | BB.10
0.650 | 88.951 | D 4473 | 9729.8 | 3.993|2431.9 | 0.3338E-0u] 11427.0 | B8.20
D.649 | 88.0SK | 3, uuT3 | 97u6.8 | 3.998{2437.% | 0.3323E-04{11453.0 | 88.30
0.648 | BA.056 | D, uuT3 | 9767.9 | 3.993]24%2.9 | 0.3312E-04|11478,9 | BB. KO
0.647 | 88,058 | 2. uu73 | 9790.0 | 3.998 2uu8.% | 0.3300E-0%|11505.9 | #8.50
D.647 | 88.060 ; 2. 4473 | 9812.2 | 3.998|2usu.0 | 0.32896-08|11530.9 | B8.60
0.648 | 88.052 | 5.uu73 | 9834.3 | 3.998|2459.5 | 0.32786-0411557.0 | B88.T0
0.645 | BR.055 | J.uu?3 | 9856,5 | 3.998|2u65.1 | 0.32676-04[11583.0 | AB.BO
0.665 | BR.OST | 2. 4473 | 9878.7 | 3.993|2472.6 | 0.3266E-04|11409.1 | 8B.90
0.644 | BB.089 © J,uu73 | 9901.0 | 3.993|2675.2 | 0.32u5€-04|11635.3 | 89.06
0.6u3 | BR.071 {3 uu73 | 9923.2 [ 3.998{2481.7 | 0. T23kE-Ou|1166).4 | A2.10
0.642 | 88.373 1 3. uu?3 | 99u5.5 [ 3.998]2u87,3 | 0.'3223E-04|11887.6 | 89,20
0.642 | BA.I75 | 2.4uT3 [ 9967.8 | 3.99B|2892.9 | 0.32126-0u4 1IT13,8 [ #9.30
0.6u1 | BB.97R | 2.uu73 [ 9990.2 [ 3.998]2478,5 | 0.3202€-0u; 117401 [ B9.kO
0.640 | 88.930 | ), 6473 {10012.5 [ 3.999}2508.1 | 0.3191E-0u 11766.4 | 89.50
0.539 | 88.932 | J.uu73 [1003%.0 [ 3.99912509.7 | 0.31R0E-08|11792.7 | 89.60
0.639 | 89.0%% | 3,4473 |[10057.3 [ 3.999]2515.3 | 0.3170E-04|11819.0 | A9.T0
0.638 | BA.085 | 3.u473 [10079.8 | 3.999{2520.9 | 0.3159€-0u[118u5.4 | 89.80
0.637 {8B.088 | 3.uuT3 10102.2 | B.999|2526.5 | 0.1140€-0u [11871.68 | 89,90
0.637 | 88090 | 2.6u73 lo12%.7 | 3.999|2532.1 | 0.3138e-08]11898.2 | 90.00
0.636 | 88.003 | D 4?3 POTL7.2 | 3.999[2537.7 | 0.3128E-0u[11924.6 | 90.10
0.635 [ 88.095 | 3.uu73 NOT49.8 | 3.999 2543, | 0.3117€-08[11950.) | 90.20
0.635 [88.097 | ).4473 10192.3 | 3.999[2549.0 | 0.3107E-0u | 11977.8 | 90.30
0.63% | 88.099 | 2.uu?3 1021%.9 | 3.999 25547 | 0. X0O97E~0W | 12004.2 | 90.40
0.633 | 88,101 13,6473 10237,5 | 3.999[2560.3 | 0. 3086E-04 [12030.8 | 90.50
0.632 {88,103 j).uk?3 10280.2 | 3.999|2566.0 | 0.307T8€~0% | 12057.% | 90.40
0.632 | 88,105 |).4473 N0282.8 | 3.999|2571.6 | 0.30666-0412084.0 | 90.TO
0.63) | 88,107 [2.6u73 1030S.S | 3.9992577.3 | 0.3056E-04|12110.6 | 90.80
0.630 [88.109 |D.uk73 B032842 | 3.999/2563.0 | 0.30L6E-04|12137.3 | 90,90
i
0.630 [88.111 [2.u4?3 10351.0 | 3,999 2588.7 | 0.3036E-Ok 121641 | 91.00
0.629 |88.113 [ uuT3 f0373.7 | 3.999!259%.4 | 0.3026E-04{12190.8 | 91.10
0.628 |88.116 [2.ukT3 [[0396.5 | 3.9992800.1 | 0.3016E-0u|12217.6 | ©1.20
0.628 [88.118 |2.uu73 2ou19.3 |3.999(2805.8 | 0.3006E-0% [ 1228u.% | 01.30
9.627 |88.120 3,473 fOwk2.2 | 3.999|2811.5 | 0.29098E-0u{12271.2 | 91.80
0.526 |88.122 [J.L473 ON65.0 | 3.999[2817.2 | 0.2988E-04[12298.1 | 91.50
0.626 [BB.1Z4 |D.uu?3 FOWBT.9 |3.009/2522.9 | 0.2977E-04 [12325.0 | 91.60
0.625 [88.126 [ .73 05108 |3.999/2628,8 | 0.2967E-04 [12351.9 | 91.70
0,624 [88,128 [D,6473 10533.8 |3.995[263u.4 [0.20576-04 (12378.9 | 91.80
0.62% (88,130 |2.8473 F9556.7 |3.099|28k0.1 | 0.20k8E-04[12405.8 | 91,90
0.62% 83,152 |2.4473 F0579.7 |3.999|26u5.9 | 0.2938e-08 [12832.9 | 92.00
0.622 (88,136 |J.Lu?3 K0602.7 |3.999|2851.5 [0.2928E-04 [12450.9 | 92.10
0.621 {88,136 |D.uk73 J0625.8 |3.999 |2857.4 |0.29196-04 [12687.0 | 92.20
0.621 [BB.138 |2.4473 FO6MB.8 | 3.099 |2882.1 | 0.2909E-0u [12514.0 | 92,30
0.620 83,140 |).uu73 F0871.9 |3.9992668.9 |0.20006-0u [12581.2 | 92.%0
0.619 [AB.182 |).4u73 §OB95.0 | 3.999 {26Tu.7 [0.2891E-04 [12568.4 | 92.50
0.619 (88,184 |J.u473 FOT1B.2 |3.999|2680.5 [0.28B1e-0u [12695.5 | 92.60
0,618 (88,186 |J,%u?3 }07e1.3 | 3,999 |2686.3 |0.2872E-04 112622.8 | 92.70
0.517 [AB.148 [2.4473 FO?60.S |3.999(2692.71 |0.2863E-0% |12850.0 92.80
0.617 (88,150 |2.4u73 FOTBT.7 [3.999|2697.9 |0.2854E-0% |12677.3 | 92.90
0,678 |88.152 [2.uu?3 J0B11.0 !3.909|2703.7 |0.288uE-0u [12708.6 | ©3.00
0.615 |88.15k (). uu73 FoBSw.2 |3.999{2709.5 {0.2835E-0u [12731.9 | 93.10
0.615 {8B.156 |J.us?3 JOB5T.S [3.999 [2715.3 |0.2828E-08 {12759.3 | 93.20
0.61% 188,158 [2,us73 P0880.8 |3.999 |2721.1 [0.2817E-06 {12786.7 | ©%.30
0.613 |88.150 [3.u473 Jo9ow.2 |3.999 |2727.0 [0.2808E-0% [t2818.1 | 93.u0
0.613 (88,152 [2.6u73 p0927.5 |3.999 [2732.8 [0.2799E-0u [128u1.6 | 93,50
0.612 (88,154 |J.uuT3 JOR50.9 |B.999 [2738.7 |0.2790E-0M [12869.0 | 93.80
0.611 {88,186 [2.6473 O978.3 [3.999 [27u4.S |0.27TB1E-Ou [12896.6 | 93.70
0.611 (88,158 |2.%u73 J0997.8 |3.999 [2750.4 [0.2772E-0u 1292.1 | 93.80
0.610 {83,1P0 |2.%4T3 11021.2 |3.999 [2756.2 |0.2763E-06 [1295),7 | 93.90
0.610 |8B.172 d2.uel3 JI106k.7 [3.999 [2762.1 [0.2755E-0u [12979.3 | 9u.00
0.609 |88.17w [3.%4T73 J1068.2 |3.999 [2768,0 {0.27kbE~04 [13006.9 | o8.10
0.608 [88.176 [2.4k73 J1001.8 |3.999 2773.9 [0.2737E-06 [13036.5 | Su.20
0.608 (8B, 17T [2.4473 F1115.3 [3.999 [2779.8 [0.2728E-04 |13062.2 | 9%.30
0.607 [BB.179 |3.u473 J1138.9 |3.999 [2785.7 |0.2720E-0k {13090.0 | 98.%0
0.606 [AB.131 J.84T3 JU1482.5 (3.999 [27TR1,.8 |0.2711E~-04 :13117.7 ?4.50
0.806 [B3.133 {).u473 1186.2 |3.999 [2797.5 [0.2702E-0w [13145.5 | ou.s0
0.605 |#B.185 [).84T3 }1209.8 |3.999 [2803.4 [0.2698E-0n {13173.3 | 9u.70
0.60% [8B.187 [d.uuP3 11233.5 [3.999 [2009.3 |0.2685E-04 [13201.1 | 9u.80
0.604 |88.189 [ uuP3 11257.2 |3.999 [2815.2 [0.2677E-04 [13229.0 | 9.90
;
0.603 88,191 [2.uu73 [12B1.0 [3.999 [2821.2 |0.2669E-0u [13256.9 | 95.00
0.602 [98.193 [).u47?3 {1306.7 [3.999 [2827.1 |0.2660€-0u4 |13284.8 | 95.10
0.602 [98,195 [2.uu73 f1328.5 [3.999 [2833.1 10.2652€-04 [13312.8 | 95.20
0.601 [88.197 [3.uu73 £1352.3 |3.999 [2880.0 |0.2663e-0u [13340.7 | 95.30
0,601 [88.19m {3.4873 $1376.2 [3.999 2845.0 {0.26356-0u [1336B.8 | 95.40
0.600 |88.200 [3.u4?3 {1600.0 [3.997 [2850.9 |0.2627E-0k |13396.8 | 95.50
0.599 [83.202 [1.4473 P123.9 [3.999 [2858.9 [0.2619€-0u [13u2u.9 | 95.60
5.599 [#8.208 [3.uu73 frus7.8 [3.909 2882.9 |0.2610€-04 [13u53.0 | o5.7¢
0.598 [88.206 [3.4T3 }1u71.8 [3.009 18A8.9 |0.2602€-0u [13u81.1 | ©5.80
0.597 [(88.208 [D.L4T3 1Iu95.7 !13.999 PB7M.V 0.259UE~-D4 (13%509.2 95.90
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TABLE I.- VALUES FOR RATIOS OF

M p/p, p/py T/T, /8, a/p, A*/A VIVy | v/a*

94.00 |0.1910E-08 |0.5870E~05 {0.3254E-03 [0.1804E-01 [0.ANETE-O04 [0.I1B0TE-OU 0.9998 [1.7996T
96.10 |0.7200E~0B |0.58526~05 |0.324T€E-03 (0.1B02E-01 [0.Tu63E~0G [0.1802E-0% 0.9998 |1.99958
96.20 |0.1891E-08 |0.5834E-05 |0.3281E-03 [0.1B00E~0! |0,T4SBE-OM [0.1T9SE-ON 0.9998 |1.99968
96.30 |0.18B1E-0B |0.5B16E-05 [0.3234E-03 |0.1798E-01 {0.14S3E~-04 |0.1790E-04 (0.9998 1.99968
06.40 |0.1BTIE-08 |0.5T9BE-05 [0.B22TE-03 [D.1T96E-0V [0.14HPE-O4 0. 17B5E-0u (0.9998 1.99968
96.50 {0.1861E-08 |0.5780E-05 [0.8221E-03 [0.17956-01 (0. 14uME-O% (0 1TTPE-OH 0.9998 [1.99968
06.60 |0.1852E-08 [D.5T626-05 [0.3218E-03 [0.1793E-01 |0 I4UOE-OW |0 ATTHE-OL 0.9998 |1.99968
96.70 |0.10826-08 [D.STYSE-0S [0.3207E-03 [0.1791E-01 j0.I4ISE-0k |0.T1TBBE-OU 0.9998 [1.99968
96.80 |06.1833E-08 |0.5T25E-05 [0.3201E-03 [0.1789E-01 |0.1431E-0k 0.1763E-0% [0.9998 [1.99948
96.90 [0.1823E-08 |0.STOBE~05 |[0.3194E-03 [0, 1TBTE~01 [0.1W27E-0W |0 17STE-OH 00,9998 |1.99968

97.00 |0.T814E-08 |0.869IE-05 [0.3IBYE-03 |0.17B5E~01 [0.1422E-0k (0.ITS2E-O4 (0.9998 1.99968
97.10 |0.1805E-08 |0.5678E~05 |[0.B181E-03 [0.17BUE-D1 [0.141BE-04 [D.IVUTE~O4 (0.9998 1.99968
97.20 |0.1795E-08 |0.5656E-05 [0.317E-03 [0.1782E-01 0. 1u13E-0% [0, ITHIE-ON 0.9998 [1.99988
97.30 {0.17BGE-08 |0.5538E-05 |0.3158E-03 |0.17BOE-01 [0.1B09E~O0% (0. TVISE-OW 0.9998 [1.99968
9T.40 |0.17T7E-08 |0.5821E-05 [0.SV&1E-03 [0.177BE-0T |0.140SE-O% [0 TTBIE-ON 0.9998 |1.99968
97.50 | 0.1T68E-03 |0.5808E-05 |0.3158E-03 [0.37T8E-01 [0.V1400E-O% [0.1T725E-08 |0.9998 1.99968
9P.60 |0.T17SPE-0B [0.5586E-05 |0.31BE-03 (0. 1T7THE-O1 0. 1398E~0k |0.1T720E~0U 0.9998 {1.99969
9P.70 |0.17S0E-08 |0.5569E-05 [0.B142£-03 [0.1773E~0T |0.1302E-0h [0 1715604 0.9998 |1.99969
97.80 |0.1T&1E-D8 |[0.5562€-05 [0.3136E-03 |[D.1TTIE-0V [0.Y3BBE-O0k [0.1V09E-O% 0.9998 [1.9996¢%
97.90 |0.1r32e-08 |0.55356-05 |0.3129E-03 [0.1T69E-01 [0.1383E~0% [0./1TONE-Ok 0.9998 [1.9996%

98.00 |0.9723E-08 |0.S51BE-05 [0.B12BE-03 |0.176TE-01 (D.13T9E-0k (0.7899E-0k 10,9998 1.9996%
98.10 |0.1718E-08 [0.SSO1E-05 |0.B115E-03 [0.1765E-0) |0.137S5E-0% [0, 159E-Os 0.9998 [1.993769
98.20 |0.1706E-08 [0.5485E-05 [0.8110€-03 [0 IT6ME-01 (0.V371E~O% [0.'1689E-0% 0.9998 }1.99969
98.30 |0.1697E-08 |0.S46BE-05 |0.3108E-03 [0.1762E-01 [0.136TE-0% |0.1683E-0b 0.9998 [1.99989
98.40 |0.16B8E-0B |0.5451E-05 |0.3097€-03 {0.1TAH0E-01 0. 1L362E-04 {0.15TBE-OL 0.9998 |1.9994%
98.50 |0.1580E-0B |0.54BSE-05 |0.3091E-03 {0.17SBE-01 |0,135BE-04 (D ISTIE-OW 0.9998 {1.99949%
98.60 10.1571E-0B |0.541BE-05 [0.30856-03 [0.1758E-01 [0.V3SHE-Ok [0 V568E-0% 0.9998 [1.99969
98.70 |0.1653E-08 |0.56026—05 [0.3079€-03 |0.1755E-01 [0.1350E-0k [0 1563E-0k 0.9998 |1.99969
98.80 10.18556-08 [0.53856-05 [0.30T2E-03 [0.T7S3E-01 [0.13uBE-O% [O.TB58E-Ou 0.9998 [1.99949
98.90 |0.1546E-08 |0.5369E-05 |0.3065E-03 [0.17SIE-01 [0.1382E-0% {0 VBSZE-~0W 0.9998 [1.99969

99.00 |0.1838E-08 |0.5353E-05 |0.3060E-03 [0, 1T49E~01 |0.133BE-04 ]0.T84BE-O 0.9998 |[1.99969
99.10 |0.15306-08 |0.5337E-05 [0.3054E-03 (0. 17HBE-O1 |0.13IHE-O (0. THM3E-O0 [0,9998 1.99969
99.20 |0.1622E-08 |0.5320E~05 |0.30LBE-03 j0.17TWSE-01 |0.7330E-08 |[0.T53BE-0H 0.9998 |1.999T0
99.30 10.1513E-08 |0.5808E~05 |0.3042E~03 |0.1TWAE~01 (0.1326E-08 [0.1833E-08 [0.9998 1.99970
99.40 |0.16056-08 |0.528BE-05 |0.303BE-03 [0.1Tu2E-01 (0, T322E~0k [0.7528E-04 0.9998 [1.99970
99.50 [0.15976-08 [0.5273E-05 [0.3029€-03 [0.TTMOE-O01 (0. 1318E-0% [0.7628E-04 0.9998 [1.999T0
99.60 |0.1589E6-08 |0.5257€-05 |0.3023E-03 |0.1739€-01 |0.1314E~04 [0.ABVBE-0 D.9998 [1.999T0
99.70 |0.1581E-08 |[0.52L1E-05 [0.30)17€E-03 {0.1737€-01 |0.V310E-06 [0 181RE-04 0.9998 (1.99970
99.80 |0.1573€-08 [0.5225E-05 [0.3011€-03 [0.1735E~01 |0, 1306E-OH 0.1509E~04 [0.9998B |1.999T70
99.90 |0.1556E-08 |0.5209€-05 [0.300SE-03 |D.1T34E-01 |0.T302E-0% [0.1BOUE-OU 0.9998 [1.999T0

100.00 [0.1558E-08 |0.5194E~05 |0.2999€-03 [0.1732E-01 |0.129BE-O0k [0.U599E-0k 0.9999 [1.99970

Note: In these machine-tabulated values, the notation E-06, for example, indicates a multiplication factor of 10-6.
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FUNDAMENTAL FLOW EQUATIONS

v

doy | dog My | P2/PL (Pa/Py | T2/Ty | Py /Pty |P2/P1 | M

0.597 ] BB.210| J.uL73 {11519, 7| B.999| 2880.9 | 0.2SBHE-OU| 135374 96.00
0.596 1 8B.212( douuT3 |tI543,.7 | 3.999|2886.9 ( 0.2578BE-Qu4| 135565,.7 96.10
0.596 | BB.213 | D, 4uT3 {1156T7.R | 3.992|2892.9{ 0.257DE-0u4|13593.9 96.20
0.595| BB.215 | J. 4473 |V1591.8 | 3,992 2898.9 | 0.25b2F-0u(13622.2 96.30
0.594 1 8B.217 ] J.Lu73 |T1615.9 ) B3.999{ 2904.9 | 0.2554E-0u4|13450.5 96.40
0.594 | BB.219 | Jabk73 |T1640.0 | 3,99912910.9 | 0.2546E-04(135678.8 96.50
0.593 ] 88.221 ] D buuT3 Y1884 1| 3.999(2917.0 | 0.2538E-04|13707.2 96.60
0.593 ] 88,223} J. 4473 {114888,.3 | 3.993|2923.0 | 0.2530F~-0u|13735.6 96.T70
0.592 ] 88,225 | J. W73 [TIT12.6 ] B.999]2929.1 | 0.2522E~-04{13T64.0 96.80
0.591 ] 88.226 | JdoklT3 (T1738.7 | 3.999{2935. 1 0.2515E-0u4}13792.4 956,90
0.591 ] 88,228 | J.u4L73 |TIT60.9 | 3.999| 29%1,.2 | 0.2507E-0u4| 13820.9 97.00
0.590 | BB.230 | J U473 |TI785.2 | 3.999|2947.2 | D.2499F-04| 13849, 4 97.10
0.589 | 88.232 | J.u4u73|11809.5 | 3.999|2953.3 | D.2491E-0k|13878.0 97.20
0.589 | 88,236 | 2. 4473 [F1833.8 | 3.999|2959.4 | 0.2uBUE-DN|13906.5 97.30
0.588 | BS.235( JeUuT73 (118581 | 3,999 2965.5 | 0.2uT6FE-04[ 13935, 97.40
0.588 | B8.237 | J.uk73(T1882.5( 3.999(2971.6 | 0.2u69E-04|13963.8 97.50
0.587 | BB.239 ] D.ULT3 |11906.9 | 3.999|2977.7 | 0.2L61E~0L[139902,.4 97.560
0.586 | BB.24! | D Wu73(11931.3 | 3.999(2983.8 | 0.2853E-04]14021.1 97.70
0.586 | BB.283 | J.4uT73 |11955.7  3.999(2989.9 | 0.2446E-04| 14049, 8 97.80
0.585 | BB.284 | D 4473 [T19R0.2 | 3.999|2996.0 | 0.243BE~-04|140T7B. 6 97.90
0.585 | BB.288 | J.uu73 120047 | 3.99913092.1 ] 0.2431E-04 (141074 98.00
0.584 | BB.248 | D.uL73{12029.7 [ 3.999|3008.2 | 0.2L24E-O4]|14136,2 98.10
0.583 | BB.250 | JoLLT73 {12053.7 | 3.999|3014.4 | 0.2L16E-04{14165,0 98.20
0.583 | 88.252 | D.u473 {12078.3 | 3.999|3020.5 | 0.2409FE-04|14193.9 98.30
0.582 | 88.253 | J. 4473 |[12102.9 | 3.999{3026.7 | D 2uDVE-Ol [ 14222, 7 9B.40
0.582 | 88.255 J.L4u?3{12127.5( 3.999{3032.8 | 0.2394E-04 [A14251.7 98.50
0.5B1 | 884257 | Jatl73 [T2152.1 | 3.999{3039.0 | 0.2387E-04{14280.6 98.60
0.581 | 88,259 d.uu73|12176.8 | 3.999|3045.1 | D.23B0E~04|14309.6 °8.70
0.530 | 88,250 Jd.uuT3(12201.5( 3.999[38051.3 | 0.2372e-06]14338,. 6 98.80
0.579 | BB.262( JaubT3 [12226.2 | 3.999{3057.5 | 0.2365F-0u]14367.6 28.90
0.579 | BB.2658 [ J.u4T73{12250.9 | 3.999|30563.7 | 0.2358E-0k | 14396,7 99.00
0.578 | BO.266 | JobUT3|12275.7 | 3.997(3069.9 | 0.2351£-0u|14%25.8 99.10
0.578 | BB.267 | JobUT3 (12300.5 ] 3.999|3076.1 | 0.23M4E-04 [ 14%54,9 99.20
0.S7TT | BB.269 | J.u4T73|12325,.3 | 3,999|3032.3 | 0.2337€-04 [ 1448y, 99.30
0.576 | BB.271 | J.4473|12350.1 | 3.999/3088.5| 0.2330€-0L |14513,3 29.40
0.576 | 88,273 | d.uu73|12375.0 | 3.999|3094.7 | 0.2323E-04 |14542.5 929.50
0.575 | BB.274 | J.ukT3(12399.9 ]| 3,999(3100.9 | 0.2316E-04[1LSTI, T 99.60
0.575 | 88,276 | J.uu73|12424.8 | 3,999|3107.1 | 0.2309E-04 [ 148030 99.70
0 574 | BBL278 | J.uLT3 |12L4L9.7 ]| 3.9993113.4 | 0.2302E-04 [14630.3 99.80
0.574 | BB.230 | JobU?3 [12u7b.7 | 3.999|3119.6 | DJ2295FE-04 |1 4B59.7 99.90
0.573| 88.2B1 | J.uu?73 {12699, 7| 3,999(3125.9 | 0.2288BE-06 | 14589.0 | 100.00
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Figure l.- Viscosity of helium as a function of temperature.
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(b) M = 50 to 60.

53

Free-stream Mach number, My,
Figure 2.- Continued.
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Reynolds number per inch, NRe
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